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THE TREND IS TO 
. 


THE EVER GROWING PREFERENCE for Audiotape is 
largely a matter of experience. 


Professional recordists started the trend to 
Audiotape because they knew, from long experi- 
ence with Audiodiscs®, that Audio could always 
be depended on for consistent, uniform quality — 
to meet the most exacting requirements. 

And the trend is continuing, in every field of 
sound recording, because experience with Audiotape 
proves its unequalled uniformity of output and 
freedom from background noise and distortion. 

The superior magnetic and mechanical proper- 
ties of Audiotape are the result of experience, too 
— more than a decade of engineering and produc- 
tion know-how by the only company in America 
devoted solely to the manufacture of fine sound 
recording materials — discs, tape and film. 

That’s why the Audiotape line has grown so 
large and so fast. In addition to the standard 4” 
tapes, Audio is now supplying a wide variety of 
special sizes — up to 8” in width — for specialized 
applications of sound reproduction. The new 
Audiofilm*, developed for the motion picture and 
TV industries, is a typical example. 

Whatever your magnetic recording requirements 
— for standard or special tapes -- remember that 
you can always depend on Audiotape. Get in touch 
with your nearest Audiotape distributor, or write 
to our New York office. 

*Trade Mark 
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At Precision today 
we're processing 
the finest 


SCIENTIFIC FILMS 


for nationwide 
showings 


For your 16 mm. scientific 
film requirements 
use Precision... 


@ Over a decade of 16 mm. in- 
dustrial film printing in black 
and white and color. 


@ Fine grain developing of all 
negatives and prints 


@ Scientific eae in sound 
track processing 


@ 100% optically printed tracks. 


@ Expert timing for exposure 
correction in black & white or 
color. 

@ Step printing for highest pic- 
ture quality. 

@ Special production effects. 
@ Exclusively designed Maurer 
equipment 


@ Personal service. 


- ++ wonder more and more 
of the best 16 mm. films today 
are processed ot... 
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ENGE the performance 


of any 12” speaker with a 


vedios 


ROY 


Hi-Fi Fans the country over 

have accepted this challenge—have 
asked their “soundman” for a demonstration—then, 
have installed a Permoflux Royal Eight” in their 
own audio equipment. Now they possess a magnifi- 
cent speaker at a reasonable price which repro- 
duces sound with superior sensitivity and fidelity as 
well as tonal qualities which YOU too will want to 
add to perfect the excellence of your own equipment. 


Al EIGHT” 


Send for beautifully illustrated catalog No. J201 to 
address listed below for further information in- 
cluding a full page devoted to correct baffling of 
Royal Eight” and other size speakers. 


Check These Exclusive Features 


vice 


et 


PERMOFLUX 
ROYAL EIGHT” WITH 
THE FAMOUS 
BLUE CONE 


DEALER'S PRICE 


$13.30 


Permoflux’s exclusive slotted, treated cone 
gives the following results which makes 
their speaker comparable to any 12” speaker 


@ Soft-suspended cone and extra-large spider 
provide extended low frequency response. 


@ Deeper, curvilinear cone greatly extends 
high-frequency response 


@ High permeance yoke increases output. 
@ 8 ohm—10 watt voice coil. 


© Big speaker performance in a small frame 
allows smaller more economical baffle. 


Here’s BIG SPEAKER performance—clean, 
brilliant, musical reproduction but at a sen- 
sible price level. Your-customers will ap- 
prove and buy. Order one’ for test today— 
your money refunded if you do not agree 
that it is truly outstanding in performarce. 


Inquire about Permofiux’s Complete 
Royal Blue Line 6" to 15" Speakers 








10-DAY TRIAL—MONEY BACK GUARANTEE 


PERMOFLUX CORPORATION 
4902 W. Grand Ave., Chic 


OTT 


SOUND IN DESIGN 





DC Please 
(8T-8-1) 


age 39, iil. 
send__ Permofiux Royal Eight” 


© Check (©) Money order enclosed 

















LETTERS 


5U4G Shortage 
Sir 


Stupidity is common these days, one can 
see it even in high places, alas, but for an 
example of absolute asininity I have yet to 
see anyone attempt to equal your sensational 
ution 


contri lo print not once, but frvice, 


the exact designation of a radio tube in 
critically short supply strikes me as a superb 
of the slightest trace of 
printing im 


tube, together with appro- 


example of a lack 
two 


common sense. By issues 
the name of the 
priate comments indicating its scarcity, you 
a child of ten could predict, in- 
e shortage fiftyfold. Did you think 

doing a_ service, by 
plenty of time toslet them stock 
there 


nave as 

creased 

} warning 

readers in 
Rot! bonafide 


every user, 


hundred who place orders 


he big bottles in their auto 
ly portable, o rhaps to 


And 


particular 


nice new circuit around it 
need this 
being warned 
distributors, 
hold onto 
' 


se who do 
f tube legitimately, now 
ce orders with ten 
with one, and will 
copy they are able to 
undo the 


»btain 
can do now will 


you have done. Just class y 

who yells “Fire!!” 
Atom Bomb!!!” 

breaks during subw: 


ds can 


begin to 


lack 


jJent, 


and 


John H. Cone, Pre 
ADvice, A unique 
specialized Service 
for Advertisers 
2327 Arthur Street 
Los Angeles 65, Calif 


intermodulation 
Sir 
In the January issue Sarser and Sprinkle, 
heir article on “The Musician’s Ampli- 
reter to a statement of mine 
distor- 
using 


Senior,” 
icerning the acceptability of IM 

as high as 10 per cent when 
of 400 and 4000 cps 
id any possible implication that 
s acceptable for amplifiers, I 
) point out that the 10 per cent 
reproduction, 
ot 400 


only to disc 
: 1 when using trequencies 
und 4000 cps. It 
lo not contribute 
this value. As pointed out in another article 
(“Analysis by the two-frequency intermod- 
distortion en 


+ 


is also assumed that the 


amplifiers appreciably to 


method of tracing 
phonograph reproduction,” 

ew, Vol. 10, No, 2, June 1949) 
fferent distortion value will result for 
IM frequencies. Personally, 
have the IM distortion of the am- 
that I use for recording and re- 
m below 1 per ¢ pos- 


ulation 


any change in 
I like to 
plifiers 
productic ent whenever 
sible 
H. E. Roys, 
Sound Engineering Section 
Engineering Products Dept., 
Radio Corporation of America, 
Camden, N. J. 
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Indiana University 
selects PRESTO 8-DG’S 
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wherever you ‘go en 
there's 


PRESTO! 


The recording room at Indiana U., 
showing PRESTO dise recorders and 
reproducers, PRESTO rack mounted 

amplifiers and the famous PRESTO 
PT-900 portable tape recorder. 


Visit PRESTO at IRE Show 
Third Floor—Grand Central Palace 
March 19-22 













Prominent mid-western college chooses Presto after 


preliminary) survey of commercial and educational studios 


INDIANA UNIVERSITY AT BLOOMINGTON now has a professional-quality 


recording laboratory in continuous operation. 


Made possible by pooling the resources and knowledge of the Department of Radio, 
School of Music and Audio-Visual Center, this new lab is the result of painstaking 


care in every detail of planning, purchasing and construction. 


PRESTO was selected as the equipment best suited to the quality and budget 
requirements. The basic machines are Model 8-DG disc recorders, installed with a 
specially designed relay control system and operational status lights on each unit. 
These are supplemented by an 8-D disc recorder, a PT-900 portable tape 

recorder for studio and on-location use, and a rack containing two 41-A limiting 
amplifiers and two 92-A recording amplifiers. 

The selection of PRESTO equipment was preceded by a study of the facilities of 
established commercial recording studios, contacting other Universities with similar 
programs and visiting the Library of Congress recording laboratory. The continuous 


use of the equipment these past months verifies this selection. 


f~C) 
SST) RECORDING CORPORATION 


Paramus, New Jersey. Mailing Address: Box 500, Hackensack, New Jersey 
In Canada: Wolter P. Downs, Ltd., Dominion Square Bidg., Montreal, Canada ° Overseas: M. Simons & Son Co., Inc., 25 Warren Street, New York, New York 


ANU IDUO 
PENN ATU 


HILE TRACKING ERROR in phonograph 
pickups is hardly to be considered 
one of the major causes of dis- 


tortion in playback, it is a minor source, 
especially with short arms. Most of us tend 
to think of it as just one of those unavoid- 
able things that probably could be eliminated 
only by some contraption resembling a 
recording lathe 

Archie E. Coppleman of Los Angeles 
presents the solution to tracking error in 
a patent of the typical “Why didn’t J think 
of that?” kind, No. 2,522,997. The basic 
thinking behind the invention is illustrated 
in Fig Instead of a rigid arm, the as 
sembly might consist of two rods, connected 
at the outer end to a pickup mount and at 
the inner to a plate. All four connections 
are rotatable in the horizontal plane. The 
rear plate is hinged for vertical movement 
to a support block which is fixed to the 
34th 


*Audio Consultant, 255 West 


New York 


Street, 


wood or metal baseplate of the entire rec 
ord-player assembly 

Now, as any lever mechanic will tell 
you, if you move the pickup mount across 
the dise toward the center, the mount will 





yg Record 











Figure 1 


RICHARD H. DORF* 














Figure 2 


remain in the same angular position with re 
spect to the starting point. In Fig. 1 we have 
shown it at the start (solid lines) per- 
pendicular to a diameter of the disc, for 
perfect tracking. At the inner position 
(dashed lines) it is still perpendicular to 
that same diameter line A-A’. The rub, 
so far, is that it has moved rearward; if 
a new diameter is drawn through the new 
pickup position (line B-B’) we can see 
that tracking is very poor. 

The inventor’s answer to this dilemma 
appears in Fig. 2. A third rod has been 
added in the center, and this is connected at 
the outer end to a short shaft which sup- 
ports the pickup. The rod is held in a yoke 
which is the termination of the two rods 
of Fig. 1. The short shaft is free to move 
to some extent lengthwise but is prevented 





Type 50W-2 $249.50 


load such as a speaker or cutter head, 
not just into an ideal resistive load. Mc- 
INTOSH SOW-2 and 20W-2 amplifiers 
perform substantially the same under 
dynamic conditions into a speaker load, 
as into a pure resistive load. 


Full dynamic range can be realized 
only if the noise is low. McINTOSH 
amplifiers are designed so that the noise 


Type AE-2 $74.50 





UDIO power peaks reach 200 to 400 

times the average power of speech 

and music. The unique design of Mc- 

INTOSH plifi provid 4 n 
for such peak power requirements. 


A bass drum delivers 140 decibels 
above threshold at 20 cycles, and a 
cymbal ws 120 decibels above 
threshold at 20 ke. McINTOSH ampli. 
fiers, delivering full-rated power at all 
a from 20 cycles to 20 kilo- 
cyc with less than 1% — 
satisfy this q) + 
range. 








The ear is extremely sensitive to dis. 
tortion. For , complete! ly enjoyable re- 


wers must not exceed 

NTOSH amplifiers type sow - 2 and 
20W-2 meet that requirement for 100- 
watt and 40- mag ak powers, a 
tively, the 
Saetion within the band of ; 20 aes rs 
20,000 cycles 








Here is another important specifica- 
tion: Be sure to choose an amplifier that 
works properly with a variable impedance 





$149.50 


least cost. Service is simplified by 
plug-in circuits. Size is small because 
of the high efficiency. 


Performance of the control unit ene 
compare with the amplifier. The M 
yn AE- 2 8-stage Amplifier- Equal 

Pp stable, e per- 
fermenee that matches e performance 
of the SOW-2 and 2ow- ° ‘omplifiors. 


Engineers agree that McINTOSH am- 
plifiers a the ge ok limits of low 
distortion and high. effic jency. Music 
lovers agree that the theoretical ad- 
vantages are fully reflected in superia- 
tive audio reproduction. ond further 
inf ti write or telepho 











components (rms) are 80 to 90 decibels 
below full rated output, which is an 
inaudible noise level. 


Factors of economy should not be 
overlooked. The efficiency of Mec- 
INTOSH amplifiers almost equals class 
B, with the highest theoretical efficiency 
possible. They are the most economical 
on tubes and power requirements—the 
most watts at the lowest distortion at the 





Wehifosh 


Engineering 
Laboratory tn. 


10 TONG STREET Apert once SILVER SPRING, MO. 
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Smal! disc 
atop plate 











Figure 3 


from circular movement so that the pickup 
will not turn over on its back 

At the rear of the pickup, the two outer 
rods operate just as they did in Fig. 1 
Figure 3, of 


the rear support plate, shows that the inner 


however, an underneath view 


rod also drives a toothed rack bar back and 


forth of the rack bar is held in 


The rear 


place by a small support roller and the 
toothed front drives a small gear. The gear 
shaft 

through the plate and turns a 
As Fig 


a sketchy drawing of the top of the 


is attached to a short which goes 


small disc 
on its upper side 4 shows (this is 
sup 
port plate), the new center rod is connected 
to a pivot on the outer area of the small 
disc 


Now 


beginning 


At the 
the as- 


for the sequence of events 
Fig 
sembly is entirely straight and the pickup 


(solid lines in 2) 


is on the center of the recorded area. If it 














Figure 4 
is placed nearer the inner diameter of the 
ickup’s rela 
ig. 1. But in 
reat 


disc, the outer rods keep the 
same, ¢ 1 Fig 
little disc atop the 

rack 


hich is eccentri 


tive angle the 


addition, the sup 


port plate is turned by the bar and 
gear, and the center 
cally pivoted to the goes forward 


pickup outward, having 
the 
kup on the 


A’ in Fig 
the 


the 


Phis 
the 


pushes 


effect of making entire assembly 


longer and putting the same 


(such as A 
when it started. And 


diameter line 1) as 


it was result is 
perfect tracking. Similarly, if the pickup is 
placed at the outside of the record, the outer 
rods do their work the same 
the center 


to take 


way, and again 


rod pushes the pickup outward 


its correct positior 
Ihe idea here 
shouldn't be 


though, as you 


seems ingenious and 


difficult to 


quite 
manufacture 
noticed—it 
could 
good 


have probably 


isn’t easy to explain. If it be made 


but 


without 


with enough 
bad 


sonances, a pickup like this might well give 


cheaply enough, 


bearings and mechanical r¢ 


us at least some improvement in repro- 


would 
manutacturer 


duction and record and 
doubtedly give 


derful 


weal un- 


some a won 
promotion angle 
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FIDELITY 


FLEXIBILITY 


In rack or console. or in its really portable cases, 
the Magnecorder will suit every purpose. PT6 
Series shown is the most widely used profes- 
sional tape recorder in the world, and is avail- 


able with 3 speeds (324° 72," 15°) if preferred. 


Lifelike tone quality, low distortion meet N.A.B. 
standards — and ot a moderate price! PT63 
Series shown in rack mount also offers three 
heads to erase, record, and play back to mon- 


itor from the tape while recording. 


FEATURES 


PT7 accommodates 1012” reels and offers 3 heads, 
positive timing and pushbutton control, PT7 
Series shown in complete console model is also 
available for portable or rack mount. For out 

di ding i see the { 
Magnecord line — P16, PT63 and PT7. 





WRITE FOR NEW CATALOG 


Magnecord, Inc., Dept, A-3 
360 N. Michigan Ave., Chicogo 1, Il. 


Send me latest catalog of Magnecord 





360 NORTH MICHIGAN AVENUE 
CHICAGO 1, ILLINOIS 


Equipment. 
Name 
Address 


City 











Here’s Sun Radio’s 
Big New Catalog 
Of Electronic Supplies 


FREE 


Designed to Meet YOUR Requirements 


A brand new concept in electronic com- 
ponents catalogs. 132 large, easy-to- 
read, easy-to-use, 8 1/2 x11" pages con- 
taining all the information you want on 
every item you need, Listing electronic 
components only, there's noneed to wade 
through page after page of radio sets or 
other consumer products, Complete list- 
ings for the engineer, research worker, 
teacher, broadcast station, repair and 
maintenance man, Be sure you have this 
new catalog on your desk when you need 
it. Write or come in today for a FREE 
copy. 


FREE 


AUDIO EQUIPMENT CATALOG 

Also be sure to get your copy of the new 
100-page 1951 edition of our manual- 
catalog, “Audio Equipment". A gold mine 
of practical information on high-fidelity 
home music installations, You'll also 
like its listing of our great line of high- 
fidelity equipment, in logical, easy-to- 
find sequence, It's absolutely FREE. 


Dept. C-D 


hse Mal a 


& ELECTRONICS CO. INC. 
122-124 DUANE ST.* NEW YORK 7, N.Y. 
BArciay 7-1840 


TWO BLOCKS NORTH OF CHAMBERS STREET 
Established 1922 * Open Daily 9-6, Sat. 9-4:30 
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Fig. 1. The basic 
Wien bridge circuit 
used with its associ- 
ated amplifier and 
cathode follower 









































HE DESIGN of a new magnetic record- 
reproduce head is the subject of an 
article by M. Rettinger in the J. Soc 
Mot. Pic. Telev. Engrs., October 1950 
The equation for the inductance of the 
head is given and the manner in which the 
inductance decreases with increasing thick 
ness of both front and back gap spacers 
is plotted. The stacking factor for various 
lamination thicknesses is plotted and dis 
cussed as is gap leak: for various front 
gap spacers. The insertion of a back gap 
in the recording head shown to be of 
importance because of a “shearing” of the 
hysterisis curve a1 dant reduction 
d.c. magnetization discussed is the 
variation in output of e head used for 
reproducing as the ‘hack gap is varied, as 
l io of front and rear gap are varied 
(front-gap thickness) is 
use. By the use of the material 
designed with 
width of 0.200 inches that may be used 
wr both recording 


the tace 


presented a head has e! 


id reproducing and 
when used with film running at 18 in./se 
has a response from 30-18,000 cps. The 
test bias current was 68 kc. witl 


while the record 


i 


ma required 
noms 


was 2 ma. The 

ilated track 

1 ally 

nead 

with a sing] 


shell whicl 


consists of two halves telescoped together, 
with the core supported by and embedded 
in plastic. This type of construction reduces 
microphonics and the small size minimizes 


hum pickup 


Stable Oscillator 


The use of a Wien bridge to control the 
requency of oscillation in audio oscillators 
is not new. However the bulky components 
and poor mechanical stability have fre 
quently made other audio oscillators more 
desirable for applications requiring a high 
degree of frequency stability. Mr. C. H 
Young in the Bell Laboratory Record des 
cribes “A Precise Decade Oscillator” basec 
on the Wien bridge as the controlling ele 
ment. The usual formula for the balance 
frequency in the Wien bridge circuit, Fig 
l, as given in any textbook is 

] 
2aR¢ 
However this expression may be rewritten 
in terms of conductance, G, and elastance, 
hich give for the balance frequency 
, 


1 
>- (GS) 
al designs have varied S, which 


ve use of a large bulky capacitor 
attendant | 


mechanical instability 


conductance is varied in 





1 STEPS STEPS WSTEPS 
100 CPS 10 CPS 
€acn EACH 


+250 









































To 
Output 
Amol. 











* 

Silvered mico High-Q 
Low temperature 
coefficient 





Pt * 1.0% mho(iMN) 
P2 = O.3umno (3,33 MA)> See Text 


Overall Amplifier Gain = 65 max. 








Fig. 2. The oscillator with the arrangement of each decade and the values per step. The bridge 
arm + is now shown in the cathode of first amplifier and the other arms have been rearranged for 
convenience in illustration. 
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Sold Exclusively Through Recognized Wholesale Distributors 
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AMPERITE 


STUDIO MICROPHONES 
at P.A. PRICES! 


° 
ROOF: snore 
ge awe respo™ 


Dw 
7 i} | AFFECTED 


matic © 





AMPERITE CARDIOID 
DYNAMIC MICROPHONE 


Models PGH-PGL ... List $32.00 


Amperite “Kontak” Mikes 
Model SKH, hi-imp .....list $12.00 


Model KKH, with hand 
volume control . List $18.00 


° 


W, SP Aa 

rj 

eae for Pg 
ge Mic, “tory 


FFEp 
"Phong Offe, : 
Fofy *.%d 
AMPERITE Company, Inc. wiler 53.44 
561 Broadway: e New York 12, N. Y. 

In Canada: Atlas Radio Corp., Ltd., 560 King St., W., Toronto 2B 


decade conductance switches we have a 
new solution to the problem, and have 
eliminated the major difficulty of the system 
The effect of the introduction of large 
variations in impedance and phase angle is 
overcome in large part by making the 
source impedance very small as compared 
to the minimum bridge impedance 


A thermistor (labeled RV) is used in one 
bridge arm to maintain the bride close to 
balance while the two-stage amplifier sup 
plies the maximum gain permissible if 
noise and switching transient problems and 
component stability problems are to be 
avoided. Ordinary two deck wafer switches 
are used in the construction of the decades 


The frequency range of the instrument 
with the values as shown in Fig. 2 is from 
100 to 2212 cps. This range was one desired 
by the group developing the instrument, and 
can be extended with an appropriate choice 
of G and S. 


With precision wirewound resistors used 
throughout, the accuracy of the oscillator 
after warmup is +(0.02+0.02 cps). If one 
of the continuously variable dials is used 
as a calibration control and the oscillator set 
to frequency by comparison with a standard, 
the remaining dial readings may then be 
approached with an accuracy of 0.01 cps 
This, of course, holds over a small range 
of the order of +5 cps. It can thus be used 
as an interpolation device wher used in con- 
junction with calibrated standards 


The oscillator is followed by a phase in- 
verter and push-pull feedback amplifier 
which is transformer coupled to the load. 
rhe maximum output is about one watt 
with less than 0.5 per cent harmonic dis- 
tortion. The potentiometer in the two con- 
tinuous adjustment positions are 10,000 
ohms each and the remaining resistance is 
fixed. If accuracy is to be maintained all 
values should be held to a close tolerance 


Portable Mixer 


An article in RCA Review for September 
1950 describes a portable three-position 
mixer and field amplifier. This unit, de- 
scribed by J. L. Hathaway and Ralph ¢ 
Kennedy, operates on batteries and fits 
conveniently into a briefcase, but has most 
of the important features of a studio mixer- 
amplifier. 


[Three subminiature non-microphonic 
tubes in low-level preamplifiers feed hig! 
level mixers and a master gain control. A 
second stage feeds a push-pull transformer 
coupling to a pair of AAGC-controlled 
miniature driver tubes. These in turn are 
resistance coupled to the 154 output tubes 
which deliver at maximum +18 dbm in the 
band 100 to 4000 cps with only 2 per cent 
distortion. This provides an additional 10 
db over the normal telephone line require 
ment of +8 dbm. 


A built-in phase shift oscillator provides 
four frequencies for line equalization. A 
VU meter is included on the panel for use 
both with the oscillator in line equalization 
and for monitoring. It is also arranged to 
check the self-contained batteries 

The brief case is designed to carry the 
amplifier, together with three KB-2C micro- 
phones, a headset, spare batteries, and 
spare tubes without crowding 
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RCA's All-New Tone Arm—with magnetic lateral 
plug-in heads—fits all standard turntables. Only 
two heads are needed for all speeds. 


This versatile pick-up and tone arm combination .. . 
installed on your turntable .. . can play every record and 
transcription in your library. Just plug in the head for 
the right record groove—and spin the platter. It's as easy 
as that. 

Designed for studio-quality at all standard speeds, this 
unique system has outstanding features over previous 
types. For instance, plug-in magnetic heads need no ad- 
justments for stylus pressure. Visibility of the stylus (from 
the top of the head) permits accurate groove-spotting. 


plays—45’s, 33% fine-grooves’, 33” standards’, 78 standards’ 


The All-New RCA Pick-up and Tone Arm 
installed on a 70-D turntable 


P. .. one arm, all speeds! 


Anti-friction pivots and low inertia provide easy tracking 
on eccentric and warped records. Lower weight assures 
better record service—longer stylus life. Tracking error of 
the arm is less than 4 degrees. 

Arm assembly MI-11885 is complete with tone arm, 
mounting plate, hardware, and the filter modification kit 
MI-11874 (for 70-series turntables). 

You use plug-in head MI-11874-4 with the 1-mil stylus 
for fine-groove records. You use plug-in head MI-11874-5 
with the 2!-mil stylus for standard transcriptions and 
78 rpm records 

Order from your RCA Broadcast Sales Engineer, or 
direct from Dept. O-7, RCA Engineering Products, 
Camden, New Jersey 


AUDIO BROADCAST EQUIPMENT 


RADIO CORPORATION of AMERICA 


ENGINEERING PRODUCTS DEPARTMENT. CAMDEN. N.J. 


in Canada: RCA VICTOR Company Limited, Montreal 








EDITOR'S REPORT 





AN EXPLANATION 

INOR CHANGES in the physical appearance of 

Aupio ENGINEERING may be noticed by readers 

beginning with this issue. For example, the man- 
ner of binding is changed so that the magazine is held 
together by staples directly through the center, rather 
than through the sides as heretofore. In technical terms, 
the magazine is now saddle-wired instead of side-wired 
In addition to offering a slight economy in preparing 
each issue, the magazine will lie open at any desired 
place more readily. 

Text pages are now being set with slightly less lead 
ing between the lines in order to permit more words per 
page, so that while the total number of pages may re- 
main the same, there will be more editorial material 
than heretofore; or, conversely, the same amount of 
editorial material can be squeezed into a smaller num 
ber of pages. The saving in space is actually eleven per 
cent. To compensate contributors for this change, rates 
for articles have been increased by twelve per cent—not 
with any idea of being generous with an extra one per 
cent, but to make the rate per page come out at an 
even number of dollars. Thus, in spite of more words 
per page, contributors will still receive the same rate 
per word, with a slight advantage due to the space o¢ 
cupied by photos and drawings. Contributors are not 
to take a cut to accommodate these economies. 

3y this time it is obvious that we are leading up to 
an explanation of the reasons for these steps. It is no 
news to any of A®’s readers that costs are continually 
increasing—paper, typesetting, printing, every element 
which goes into the making of a magazine. The obvious 
cure would be to increase advertising rates—which has 
already been done. However, due to long-term contracts 
for space, the increase in revenue is not felt for nearly 
a year after a rate increase goes into effect. So far, it 
has been possible to make both ends meet without a 
boost of subscription rates, which again would not pro- 
vide any immediate increase in revenue. A rise in sec- 
ond-class postage rates—which seems imminent—would 
have to be passed on to subscribers by an increase in 
rates on new subscriptions 

It may not be common practice to discuss the business 
of publishing with a magazine’s readers, but—as we 
have observed before—A:2’s readers are different. They 
look upon AE as their magazine; they are in a sort of 
partnership with us in getting these pages out every 
month. 
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THE CANBY SHOW 


Plagued by production problems, the embargo on 
mail and express shipments, and a host of unanticipated 
delays, the Edward Tatnall Canby show has gotten off 
to a slow start, but is gradually picking up momentum 
This is the first mention of the program in A®, but the 
original announcement which was mailed to broadcast 
stations just in time to join in the Christmas rush de- 
scribed the series as consisting of about half and half 
musical illustration and informal comment. Those read 
ers who hear Mr. Canby regularly over WNYC, New 
York’s municipal station, can readily imagine just what 
the program is like. Those who have never heard him 
are assured that this new transcribed show is much like 
his column in the magazine. He talks about records, 
illustrates his points with comparisons from different 
new records—phonomontages, he calls these compari- 
sons—and introduces each week several of the out- 
standing new releases in the field of serious music. 

This new electrical transcription series, produced by 
AE, has already been booked by a number of stations, 
and days and times of the bruadcasts will be listed next 
month. In the meantime, look for announcements of 
this program or ask your local station about it. The 
platters are now coming off the assembly line once each 
week, and distribution is improving. 

This may appear to be a strange venture for a maga 
zine, but Mr. Canby’s followers are myriad, and they 
will welcome the opportunity to hear his weekly pro 
gram in addition to reading his monthly column with 
the latest news about records. 


THE | R E SHOW 


Another kind of show—coincidental with and part of 
the convention of the Institute of Radio Engineers 
will hit the boards in New York on March 19 and last 
for four days. As usual, everything new in radio will 
be shown, and thousands of visitors will drag their weary 
feet through the three floors of exhibits at Grand Cen- 
tral Palace. Some rest for the feet may be achieved by 
attending the technical sessions—with Thursday March 
22 being billed as “Audio Day.” Morning and afternoon 
sessions devoted to audio will be held in the Blue Hall 
on the third floor adjacent to Audio Center, where 
most of the audio exhibits will be. 


See you there? 
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/Miamondé 
//stylas wg 
/pickups , ; 


- /acknowuebcen/ BY ENGINEERS 
AS THE FINEST AVAILABLE! 


j/ 

j j j 

@ The superiority of diamond styli to 

styli of other materials has been thar- 
oughly established. / j { 


} 

@ Exhaustive tests give resistance to 
abrasion of diamond styli is muny 
| times greater than that pf the sext 

| hardest matepted, | 
} © Great resistance to abrasion means a 
minimum of record wear, longer rec- 
| evd life and concert hall quality music 

all the time. 








PICKERING & COMPANY, lie. 
Oceanside, L. I., N. Y. 
Address Department A 
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IT’S LOADED’ witH 
BETTER TELEPHONE SERVICE 





Twenty of the Bell System's newest small loading coils—like the one at the left- 
are housed in the long black case, mounted in a cable splice. This type of installa. 


tion permus the economical extension of city cables to serve out-of-town subscribers. 





MANY more wires can be crowded into 
a cable sheath when the wires are fine. 
But normally, wires don’t transmit as 
well when they are fine and closely 
packed. 

Bell engineers long ago learned to 
make wires do better work by loading 
them with inductance coils at regular 
intervals. The coils improve transmis- 
sion and let messages travel farther. 
But originally the coils themselves 


were large, heavy and expensive. The 


cases to hold them were cumbersome , 


and costly too. 

So year after year Bell scientists 
squeezed the size out of coils. To make 
magnetic cores of high permeability 
they developed Permalloy. Tough but 
extra-thin insulation permitted more 
turns to a core. 

New winding machines were devel- 
oped by the Western Electric Com- 


BELL TELEPHONE 


pany. Coil size shrunk to one-fiftieth. 
Some —like the one shown above 
—can be mounted right in cables 
themselves. 

The 15,000,000 coils in the Bell 
System today mean thinner wires, 
more wires in a cable—more econom- 
ical service for you. They demonstrate 
once more how Bell Telephone Lab- 
oratories work continually to add to 
your telephone’s value. 


LABORATORIES 


WORKING CONTINUALLY TO KEEP YOUR TELEPHONE SERVICE BIG IN VALUE AND LOW IN COST 





Filter Design Simplified 


BERTHOLD SHEFFIELD* 


Part 1. Presenting a method for calculating the constants for low- and 
high-pass filters which eliminates the need for a large number of formulas. 























Fig. 1. (A) Half section. (B) Two half sections 

in proper position before combining into a T 

section. (C) Full T section consisting of the 
elements of (B) 


ILTER DESIGN is considered part and 
Farce of the training of every full 

fledged communications engineer. It 
is ‘therefore always regtetted that the 
design formulas which were so pain- 
fully developed in theory classes are for- 
gotten by the time they are needed in the 
field. Worse yet, the basic theory was 
only partially comprehended in many 
cases, and handbooks must be consulted 
with caution. It is the purpose of this 
article to remedy these defects and to 
reduce filter theory to an unforgettable 
simplicity. The reader will, at a mo 
ment’s notice, be able to design filters of 
any category, including low- or high 
pass, T or pi, constant k or m-derived 
types. Reference texts will not be re 
*RCA Institutes, Inc., 350 
New York 14, N. } 
Note: The basic idea for this article 
sented as part o course or 


Mr. Albert 


of Brookly 


West 4th St 


was pre 
networks given by 
Polytechnic Institute 
ssion has been granted 


to the writer this material 


quired. Confusing new formulas will not 
have to be learned 

The basis for this simplification of 
filter design lies in the synthesis from 
half sections whose elements do not have 
the fractional magnitudes customarily 
assigned in conventional filter theory, 
i.e., the arms will be represented by the 
symbols Z, and Z,, as shown in Fig. 1 

Two identical half sections are readily 
combined into a full T or Pi. By this 
device it will be found that in any half 
section the reactance X of either arm 
has the magnitude of the termination 
R,, at the cut off frequency, f,, of the 
filter section; ie. X,;=X,=R,. Brief 
theoretical considerations, as well as il 
lustrations, will clarify the applications 
of these simple formulas. 

In order to demonstrate the validity 
and value of this simplified method, it 
must be shown first that the image im 
pedances obtained by half section theory 
are the they were 
from a full-section T or Pi. This is car 
ried out for a T by comparing the im 
age impedance in Fig. 1 (A) at termi 
nals A-B of the half section with the 
image impedances of the full T section, 
Fig. 1 (C). The full T section is con- 
structed by butting the shunt ends of 
the half sections as in Fig. 1 (B). The 
image impedance is defined by' 


same as 1 obtaines 


* For a definition of image impedance see, 
for example, F. E. Terman, Radio Engi- 
neer’s Handbook, p. 204 


L 
Zi -—> Cc 


o——- 

















Fig. 4. Low-pass filter, constant-k type, half 
section 




















Fig. 3. (A) T section with elements as obtained 

using half-section theory, with large Z used to 

identify elements. (B) T section with conven- 

tional element values, using small z to identify 
elements. 





























Fig. 5. (A) Basic half section. (B) Low-pass 
half section. (C) High-pass half section. 
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Fig. 2. (A) Half section. (B) Two half sections 

in proper position for combining into a Pi sec- 

tion. (C) Pi section consisting of elements 
of (B). 


VZ.Z, 
Impedance at 
4-B with 
open as 
1(A) 
(Z,+2Z,) 
Impedance at terminals 
A-B when terminals C-D 
are strapped together 


(1) 
terminals 
terminals C-D 
shown in Fig 


s i 
Substituting these values in formula (1) 
gives the image impedance 
Z,=V(2Z,+2Z,) Z; 
This expression 
it it 1s 


becomes more useful 


written 
Z 
Vz, 
2.2, (145!) 


7 > aw 
V24.4:\ 1 (7) 


impedance for the full T of 


The image 

















Fig. 6. (A) Low-pass half sections before con- 

nection as T filter. (B) Low-pass half sections 

of (A) arranged as T-type, low-pass, con- 
stant-k filter with cut-off at 159 cps. 
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oh «5h 
z z z 
Ee “but ol. a1 
‘ " ; 


A) 


th 
Zig 
2pf 2pf a eee lood 
(B) 


Zig, 





2 (B) and 2 
cases is 


Zi=VZ2Z_ 
VZ,Z, 


(C). Its value for both 


It will be observed that the element 











Fig. 7. (A) Low-pass half sections before con- 
nection as Pi filter. (B) Low-pass half sections 
of (A) arranged as Pi-type, low-pass, con- 

stant-k filter, with cut-off at 159 cps. 
Fig. 1 (C) is obtained in the same man 
ner, i.e., 


Zigz+/ ZZ, 


V2.2 \ 


expressions (2) and 


Comparison of 2 

(2a) the equality of the image 
impedances of the full T of Fig. 1 (C) 
and of the half section of Fig. 1 ( 

the end A-B. 

In a similar manner may prove 
that the half section of Fig. 2 (A) pre 
sents the same image impedance it 
end terminals C-D as the Pi of / 


shows 


series 


one 


shunt 


500 


onm 





2yt 
fy 5h o zit, E> 
(A) 


2uf 2uf 


z 
ating 





(B) 











Fig. 8. (A) High-pass half sections before con- 

nection as a T filter. (B) High-pass half sec- 

tions of (A) arranged as T-type, constant-k 
high-pass filter, with cut-off at 159 cps 


values of the T ction of 
differ from the 
in standard texts 
two T sections 
only 


Fig. 1 (A) 
conventional T as treated 
that these 
are equivalent, it is neces 
mvert the respective el 
imple, the image 
conventional T, Fig. 3 


To show 
sary to ct 
values For ex 
of the 


mient 

impec¢ 
" 
) 


(I 


lance 


) 1s 


Zitz \ 
This is converted 
the modified T 


rmula (2) for 
yy replacing the 





TYPE BASIC HALF 


PRACTICAL FILTER SECTIONS 





SECTIONS TEE 


LTER Pl FILTER 





HALF SECTION ARRAY | 


PRACTICAL TEE iN ARRAY PRACTICAL P 





LOW PASS fPoss 


Constant - hk 


HIGH PASS 


eats 
| e°F 





LOW PASS 


Series 
m- derived 


HIGH PASS 





LOW PASS 


Shunt 
m- derived 























CHART |! 


Design formula: In any half 
xX, Xe Ro 


section at cut-off frequency 
termination 


elements of the conventional T of Fig 
3 (B) with the elements of Fig. 3 (A), 
whereby 

3, Zz 

> -, OF 


8,=22Z, 
~ Zs 


~2 > 


Formula (3) then becomes 


Zz 1 
Vez (F)+(24 )’ 
=VZ,Z,+Z,* 


Ziq 


(he 
sip =VZ,Z,N 145) = Zier 
»¢ 


same as formula (2) 


2yf 2pt 
liv h Ziy "4 lig : 
(A) 


y 
Wut 
25h 


This result is the 











(B) 











Fig. 9. (A) High-pass half sections before con- 

nection as a Pi filter. (B) High-pass half sec- 

tions of (A) arranged as a Pi-type, constant-k 
high-pass filter with cut-off at 159 cps 


proving that the conventional T and the 
modified T produce identical results. The 
relations for the Pi sections are proved 
in a similar manner. 

These considerations permit the ap- 
plication of formula (2) to low 
filter design, i.e. since 


pass 


Zig 


Z 
\ 7 + 
V2 i211 Z, 


ind in the low pass half section of Fig. 4 


Z,= jol, 
Z,= 1/(jwC) 


Zip= C V1-w*lC 


and 


VI (4) 


This formula shows immedi ately that 
the image impedance has a real value up 
to the frequency where o*LC =1. For 
values of w*?LC greater than 1, Zir is 
imaginary. The term »*L( 1 defines 
the resonant frequency, f,, of the L and 
C elements of a half section 


Cut-off Frequency 


Much confusion is caused for the new- 
comer by the meaning of cut-off tre- 
quency. Cut-off is defined as that fre- 
quency for which there is no output from 
an ideal dissipationless filter. If a filter 
is operated under ideal conditions, it 
must be terminated in its image im- 
pedance at every frequency in its op- 
erating range. That this is a physical 
impossibility is seen from equation (4), 
since Zip varies between VL/C and 
zero as the frequency is swept from 
zero to cut off. At this latter frequency 
w*LC =1, which is the series resonant 
frequency of the two arms of a half 
section. For a practical value of termina- 

[Continued on page 34] 
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ositive Feedback for A-F 
Curve Shaping 


L. P. HANER* 


Part 2. Describing a 15-watt power amplifier with unique high- 
fidelity characteristics for use in a home entertainment center. 








To 

Main Power 
Switch 
Wwsv AC 











Fig. 10. (Upper) 
Power supply for 





input amplifier. 








(Lower) Con- 
nections of cir- 





| Gb. change) _ 
per octave) | 
eet ae | 


5 
= 


3 
2 
re) 


i 
r 
} 


4 





db change|_ 4 4 
peroctove| 7) 6/ 9 | 10/11/12) 
+——__—__+_++ + —+—_} “1 
R |Z |aaieeB/ NCCC] 
S INC. 2 


PREAMPLIFIER SECTION POWER SUPPLY 


TREBLE CONTROL (above 500cps) 


cuit points to ob- 
tain indicated 
equalization, 
Numbers refer to 
switch arms, let- 
rs ters to contacts 
} on switch decks. 


NNECTIONS 








HE PRE-AMPLIFIER shown in Fig. 8 


similar to the standard 


is basically 
G-E its mag 
netic reluctance pickup. Two 6SF5’s are 
6SC7. A 500-uuf 


capacitor is placed across the series re- 


pre-ampiiher 


used instead of the 
sistor in the record turnover point cor- 
recting network to raise the high-fre- 
Fig. 6 com- 
parison of this pre-amplifier with the 
normal G-E pre-amplifier. 


quency response gives a 


In the course of work settling upon a 
circuits 


resist 


pre-amplifier design, several 
built. Among 
ance-capacitance al d_ resistance-induc 
input networks for 
providing the necessary 6 db per octave 


were these were 


tance-capacitance 


boost below the turnover frequency of 
records. One circuit involved a 3-step 
arrangement for different turnover fre- 
quencies. Another circuit used negative 
feedback with 3 steps for 350, 500 and 
800 cps turnover frequencies. The best 
all around compromise seemed to de the 
circuit shown in Fig. 8, when used with 
the accompanying tone compensator. 
Adjustable tone compensation is con 
sidered essential. The basic circuit uti- 
lized is supposed to provide a maximum 
of about 28 db boost 


* Wilmington, Delaware. 


or attenuation 


above and below 500 cps. 4 nly about 20 
db maximum boost 
when this compensator 
was connected thru this positive feed 


or attenuation was 


obtained tone 


back power amplifier as it was finally 
set. Two 11-point switches are used for 
the bass and treble controls. This pro 


vides 5 points on each side of normal 


boost or at 


in Table III. 


and is set up to provide 
tenuation rates as shown 


TABLE Ill 
Treble Control! 


db per octave 
+4 above 500 cps 
+3 


Bass Control 


+7 db per octave +5 
6 below Mt ps 


The 
pensation was obtained from an article 
published in Electronics, Dec., 1948, en- 
titled “Versatile Tone Control,” by Wm 
B. Lurie. With careful shielding of the 
switches and leads, excellent results have 
been obtained. A good feature of this 
system is that all compensating networks 
and switching takes place at low im 
pedance, being in the output of a cathode 
follower. Signal level is kept up to a 
safe level by 


basic circuit for the tone com 


level-restoring amplifier 
stages properly located. Little hum and 
tube noise is, therefore, encountered in 
the output of the system 

Figure 4 the 


family of which 


shows the 
available 


Figure 9 she 


nature ol 
curves are 
with this tone control ws 


the normal and maximum curves which 


[Continued on page 33 
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Fig. 11. Block diagram of system switching. 
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Fig. 1 (left). Fairchild Unit 627 equalizer which employs the circuits described. Fig. 2 (right). Internal appearance of 
variable equalizer chassis. 


A Continuously Variable 
Equalizer 


WENTWORTH D. FLING 


Electrical details of a non-passive equalizer which offers a 
wider range of frequency correction than is usually available 


BROADCAST equalizer has been available com which could either boost or attem 
have mercially. The nearest approach to ver both ends of the spectrum. Onc 


utility was ar C resonant-circuit for the lack of equalization ver 


IN¢ 1 recordit ndustries 
been sing equalizers for many 


many years and they've been unhappy 





bout it. Telephone lines have frequency 
sses which must be compensated for; 
dramatic programs require special ef 
fects; pre-emphasis for noise reduction * 


and diame ter SS COMpensation 1s neces 
ry im record: sakcinng and trequency re Fig. 4. Block dia- 
se must idjustable for record . 
gram of variable 
equalizer. 


broadcaster and re 
ar with equalizers and 
in application 


Until recently, no genuine all-purpos« © 


* Vice-Pres. and Gen. Mar., Fairchild K 
rding I juipment Corp., W hitestor 











New York 


has been the tendency among 








casters to depend on passive circuit 


e including only elements of L, ¢ 





HIGH & LOW FREQUENCY BOOST nos 
TYPICAL VARIABLE EQUALIZER } ind 
UNIT 627 | tubes 
Vacuum tubes with  resistance-ca 
pacitance circuits are capable of pro 
ducing wider and more flexible equal 
ization effects. This is demonstrated by 
the new and interesting unit! diagra 
med herein. It can produce roll-off 
or a combination of the two 


R, and not incorporating vacuun 








- db 





RELATIVE OUTPUT 


ds of the controllable range 
at which the response curve 
FREQUENCY - CYCLES PER SECOND egins to change is continuougly vat 
ible at each end. Through separate con 
trols for high- and low-frequency chan 


nels, a maximum boost of 16 db and 




















Fig. 3. Low- and high-frequency boost circuits provide response curves of this 
type, but frequency peak may be set at any intermediate value desired. Fairchild Unit 627 
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Fig. 5. Complete 


> 


able 


5 db at the 
The mid- 
held constant 
that the unit 
whatever. As 
the boosts are com 
to those ob- 


The 


of 


] 
ill 


um attenuation 
zation pe ik 
level 

input to output 
causes no insertion 
can be seen in Fig. 3 
parable in steepness 
tained with passive L-( 
fact that the turnover frequencies are 
variable continuously rather than in 
steps represents a large additional opera 


IS ay 


frequency can be 


trom 


loss 


of slone 


equalizers 


tional advantage 
The unit contains tubes and 
mounts on a standard 19-inch rack, tak 
ing up vertical space of 7 inches. Eight 
controls are on the panel. An indicator 
operator in setting the in 
put level at a point consistent with opti- 
mum distortion-less conditions. The 
completed continuously variable equal 
s pictured in Figs. 1 and 2, and 
circuit block-diagrammed in 


x 


/ 


tube aids the 


zeT 1 
th 
} 


e 1 


Circuit Description 
\ 600-ohm line 1 to the 
variable input pad and a line-level signal 
\ low-frequency roll-off circuit 
the first Between 
plate the follow 6SG7 
reactance tube in shunt with the sign il 
» provide high-fr roll-off. A 
ble attenuator enables the output 
> operation 


iab 
1 to be adjusted t ! 

The high- and 
provided | 


connected 


ipplied 


age its 


and grid a 


t equency 


val u 

eve. 

zero device 

low-frequency 

i pair of parallel-T networks 

back loop around | seen 
Fig. 5 

input 

unit 


s gain 


a 
boosts are 
is 
t 


schematic 
provided 

designed for unbal 
conform with 

lio on two 


rhree 
though the 
anced line 
good practice ’ 
conductor shielded lit » minimize the 
danger of developing ium loop. The 
secondary of the input transformer 7 


| 
operatl 
auc 


s loaded 


The transformer secon lary is Capac 
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schematic of Fairchild Unit 627 Variable Equalizer. 
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. 6. Low- and high-frequency roll-off curves obtainable 
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. 7, By combining effects of roll-off and boost circuits, additional curve 
shapes may be obtained easily. 
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New Broadcast Lightweight 
Pickup and Tone Arm 


L. J. ANDERSON* and C. R. JOHNSON* 


A discussion of the effects of tone arm on the overall per- 
formance of a pickup designed for broadcast station use. 


Fig. 1. New pickup and arm designed 
for playing both fine- and standard- 
groove records in broadcast station use. 
he new lightweight pickup and tone 
arm (MI-11874 and MI-11885 re 
spectively) have been designed 
fill the need for a high-quality broade: 
pickup combination for playing fine 
groove records, both 33 1/3 and 45 r.p.m 
The most popular 


this 


application of 
new design will be in combination with 
the present Universal Pickups for 
broadcast station installations with RCA 
70-D Transcription Turntables, thus 
providing broadcasters with transcrip 
tion pickup facilities for handling all 
three speeds —33 1 
standard 
r.p.m 
are easily 


3 and 78 r.p.m. with 
and 331/3 and 45 
Existing turntables 
adapted, and present filters 
in these turntables may be utilized by a 
simple addition of a few small compo 
nents such as resistors and capacitors 


groove, 


fine groove 


Design Considerations 


The introduction of fine-groove rec 
ords made of relatively soft materials 
coupled with a desire of the user for 
extended frequency range and lower dis- 
tortion, has emphasized many of the 
problems inherent in the design of pick 
ups and tone Stylus pressures 
must be low to assure both long rec- 
ord and stylus life 


arms. 


; since the fine-groove 
stylus diameter is about one-third that 


* Audio Engineering Section, 


Radio Cor- 
os 


poration of America, Camden, N 
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used for the 78-r.p.m. home records, the 
be applied 
to the stylus will be still further reduced 


The fact that the stylus pressure must 


total force which may safely 


that the 
mechanical impedance of the moving sys 


be low also makes it necessary 
tem of the pickup be low as viewed from 
the stylus tip. If it is not, the pickup will 
not track well and records will 
rapidly. On the other hand, the 
must not be too low or the pickup will 
skip when the turntable is 
subjected to mechanical excitation such 


wear 


force 
grooves 


as might be caused by building vibration 
A truly universal pickup is no longer 
possible cons derable 


without compro 


Fig. 2. Pickup heads compared to a 
standard steel scale to show their size. 














Fig. 3. Essential tone arm and disc 


dimensions. 


muse because the difference in groove di 
mensions between 78-r.p.m. records and 
fine-groove records is so great. A stylus 
which will play 78-r.p.m. records satis 
factorily will ride the top edges of the 
cut on fine-groove records, and a pickup 
stylus specifically designed for fine 
groove records will ride the bottom of 
the groove in the 78-r.p.m. records. Both 
conditions result in 
and possibly poor tracking 


noisy reproduction 
It is, there- 


fore, desirable that the pickup and arm 


—though designed to operate as a vnit 
—be separable to the extent that for each 
type of record a pickup having the opti 
mum stylus size be available 

The tone arm should have bearings 
with low coefficients of friction, and the 
inertia about both horizontal and verti 
cal pivots should be low so that exces 
sively large forces will not be applied to 
the stylus when wavy records or records 
with eccentric grooves are played. Care 
must be taken to place tone 
resonances below the audio range, but 
not in the range where the system may 


also arm 


be excited by the wavy starting grooves 
which are present in some 78-r.p.m. re 
ords 

Figure 1 shows the complete pickup 
and arm mounted on a_ conventional 
broadcast turntable, along with the Uni 
versal Pickup. Figure 2 shows two views 





incnes 


EFFECTIVE LENGTH OF ARM (9) 


“4 18 


h*he 











Fig. 4. Curves showing correct length 
of arm as a function of center distance 
and radii of records. 








TRACKING ERROR — DEG. 














r - INCHES 








Fig. 5. Curves showing tracking error 
for a straight arm. 


l)d 
and l 
in. 7, 


10 in. and 2 = 11.0 in. 2) d= 12 in. 

12.8 in. 3) d= 16 in. and 1 = 16.7 

8 in. and r, = 2.5 in. for all three 
conditions. 
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6-610 TRIAXIAL 
Wolds Finest Loudspeaker 


CUTAWAY VIEW 


The Jensen G-610 is designed to achieve the highest possible 
quality of sound reproduction, and yet be a compact unitary assembly. 
This 3-channel system in one package has the widest frequency range 
and the lowest distortion available today. Typical of the advanced know- 
how in acoustics represented here are such features as very low crossover 
plus compactness, due to articulation of mid-channel horn with low- 
frequency diaphragm . . . the unique precision compression driver unit 
. . . built-in ruggedness and reliability combined with precision con- 
struction throughout. Write for data sheet 160. 


\ , . 
Crossovet and Contre a 
Network is @ seporote i MANUFACTURING 
-in 
choss's ynit, with plue-! ‘ . ‘ van COMPANY 
s for speake " 


on taeotenee odjvsting DIVISION OF THE MUTER COMPANY 
transformer {if needed): 5 , 
6601 SOUTH LARAMIE AVENUE ¢ CHICAGO 38, ILLINOIS 
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Fig. 6 (left). Experimental light-weight tone arm, Fig. 9 (right). Experimental arm of box section. 


of the commercial version of the pickup 
which is available with two stylus radii 
1.0 ane 
assure long life. A total force of 8 grams 
is required for the 1.0-mil stylus and 12 
grams for the 2.5-mil stylus. The pickups 
e interchanged and the 

in the required stylus force 


1 2.5 mils—both of diamond to 


readily 
aifference 
is obtained by internally weighting the 
2.5-mil stylus. N 


change in tone arm balance is required 


pickup which has the 


when the pickups are changed 

















FREQUENCY - CYCLES PER SECOND 











Fig. 7. Torsional resonance in tone arm. 


Tone Arm Design 
Although the design of the pickup 
important if qualit 


self is good 


tracking are to be assured, this pz 
with the re 
} 


ne 


is principally concerned 
quirements of the tone-arm design. 1 
arm used with the lightweight pickups 
is the result of 
with 
which 


a long series of 


expel 
ments arms of different ty 


pes 

t 
spring balanced in 
hted; in which ball 


used 


arms were 
stead of counterweig 
extensively 


bear were 


in which the arm 
the pickup head pivoted 
discarded for one 


section was rigid and 


but all 


reason or another and 


were 
the problem resolve into refining 
' 
the design of tl 
I design of the 


tional tone arn 


Tracking Error 
whenever 
the stylus 
with the 


tracking 


through 


Error in 
the record 


does not 


occurs 
radius 
ce rincide 


point path 


along which the stylus is driven by the 


record modulation. The distortion intro- 
duced is a function of the wavelength of 
the recorded signal and becomes increas 
ingly serious for high frequencies and 
the inner record grooves. The tracking 


20 


is a function of the effective tone- 
distar 


of the turntable to the 


error 
arm length, the from the center 
vertical 
1 the position of 
the pickup on the record. The effective 
length of the arm is the distance from 
the stylus tip to the vertical 
tation for the arm. 

Increas 


axis O! 
rotation of the arm, an 


AX1IS OT ro 


ing the length of the arn 


tracking et 


are obv 10us 


sing values 
ror possible. Since there 


physical nitations to the arm lengt! 


the exped rning the pickup at an 
is an excellent 
tracking 


scheme is to so select the 


ingle to * arn means 
The 


effective arm 


ot reducing the error. 


length and pivot position that the angle 
of error at the outside of the largest 


and the inside of the 


record 
The head 


and as 


smallest 
to be played wil P qual 

then « t 

the tracking er 


be zero, and as 


extremes 
hown, the 


it intermediate ilso small 























. 8. Equivalent circuit of pickup and 
tone arm, 


ntial tone arm and 


the distance from the stylus 


to the vertical axis of 
tion for the arm 

D= the distance from 
of the turnt > to the verti 


cal axis of rotation for the 


rota 
the center 
arm, 


track- 
> made equal 


at which the 


cosine law for 
r,?+]%-—D? 


} 


a triangle 


(1) 


’ 


r.?+l*- Dt 


"OS a» 


If a, is then assumed to be equal to ay,, 


equations (1) and (2) may be solved 
for 
\ D*-ry 


This function is plotted in F 
, 


the only restrictior for pr ( 


selection of D and 1 is 
D should be larger than r 


poses, in the 


When the proper arm length has be: 
from 

going, the offset angle B to: 
tracking error zero at both the inside 
and the of the 
calculated from 


B= (90° -a,) 


ileulated or selected 


outside record 


B=90° —cos-! 


Figure 5 shows a plot of the above for 
several conditions. If the head is offset 
by the angle shown for the end points of 
the curves, the maximum tracking error 
will be the difference between the 
highest and lowest points. For the worst 
condition shown this is less than 5 deg 

The radius at which the deviation will 
be a maximum may be determined by: 


d « S ay r? 


dr 
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FREQUENCY - CYCLES PER SECOND 











Fig. 10. Torsional resonance in experi- 
mental tone arms. 


1) Tone arm with plate welded to bot- 

tom. 2) Tone arm with 1 /8-in. wall. 3) 

Tone arm with 3/32-in. wall. 4) Final 
design. 
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r= \/l? - D? (7) 

The value a, at this value of r will be: 

\ I? = Dt 
l 


The maximum tracking error which 
will result when the head is offset an 
angle B will be (a,-—a,). The effective 
length chosen for the first experimental 
arms was 16.7 in., 


a cos"! (8) 


resulting in a maxi- 
mum tracking error of 3° 40’. 


Tone Arm Resonances 

Test having discrete fre- 
quency bands resulting in point-by-point 
data are generally not suitable for ex- 
ploring tone-arm performance because 


records 
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Fig. 12. Typical response of pickup, 
tone arm, and filter. 


of the sharpness of the arm resonances 
encountered. Therefore, continuous 
curves were taken on all tone arms by 
the following method: A disc record was 
cut from the output of a beat-frequency 
oscillator when the oscillator was driven 
through the frequency range by mechan- 
ical linkage to a continuous curve re- 
corder. The testing then consisted sim- 
ply of playing back the disc, using the 
arm and pickup under test, and record 
ing the output on the curve recorder 
which was used to drive the oscillator 
when the disc was cut. The result is a 
continuous record of output vs. fre- 
quency. Final data were taken by the 
Variable Speed Turntable method for 
greater accuracy.’ 

Figure 6 shows the first attempt at a 


*H. E. Haynes and H. E. Roys, “A variable 
speed turntable and its use in«the calibra- 
tion of disk reproducing pickups. Proc. IRE, 
vol. 38, no. 3, March 1950. 


Fig. 11. Light- 

weight tone arm 

and pickup in 
final form. 


lightweight tone arm and the response- 
frequency characteristic of this arm is 


shown in Fig. 7. This model employs 
an arm built of a box section of thin 
aluminum alloy in order to keep to a 
minimum the moment of inertia about 
the vertical and horizontal pivots. In 
addition to the usual resonance at about 
25 cps, another disturbance takes place 
around 160 cps. This is due to a tor 
sional resonance in the arm. The equiva- 
lent circuit and the responsible elements 
are shown in Fig. 8; rl*, Il*, and Cl* are 
respectively the torsional resistance, in- 
ertia, and compliance of the arm re- 
ferred to the stylus tip. The remaining 
elements involved in the performance 


are: Cp, mechanical compliance of the 


[Continued on page 30] 





Attention.. 
Audio Engineers! 


“Audio” is 60% of Radio. IRE 
fully recognizes its impor- 
tance! The new IRE Audio 
Professional Group, under Leo 
Beranek, Chairman, has more 
than a thousand members. 
One of its activities has been 
the scheduling of audio papers 
and sessions at the IRE Con- 
vention. 


‘Amplitude and Phass 


‘*Physical and Electrical Constants 


AS EXHIBITED AT THE- 





Audio Center 
and Theatres 
3rd Floor. 





_March 


@ AUDIO Technical Session (Morning) 
‘*A Single-Ended Push-Pull Audio Amplifier’’ 
‘The Application of Damping to Phonograph Reproducer Arms 


‘Transient Testing of Loudspeakers’’ 


‘*A Practical Speech-Silencer for Radio Receivers’’—R. C 


@ Symposium: LOUDSPEAKERS (Afternoon) 


Measurements on Loudspeaker Cones’ 
‘Design Elements for Improved Bass Response in Loudspeaker Systems’’ 


‘Direct-Radiator Loudspeaker Mounting’’ 


Registration—Non-members $3.00 


The 1951 National Convention 
and Radio Engineering Show 


INSTITUTE OF 


Throughout the meeting many 
papers are of interest to Audio 
Engineers. But Thursday par- 
ticularly is “Audio Day” with 
the morning and afternoon 
sessions listed below designed, 
timed and placed for you. 
They wi!l be in Blue Hall on 
same floor with Audio Center. 


A. Peterson and D. 


B. Sinclair 


W. 8S. Bachman 
O. K. Mawardi 


Jones 


M. 8S. 


Corrington 
—H. T. Souther 
H. F 
Direet-Radiator Loudspeakers’’ 

L. L. Beranek 


Olson 


of the 


RADIO ENGINEERS 


The Waldorf-Astoria Hotel 
and Grand Central Palace 
New York City 
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Loudspeaker Damping 


ALBERT PREISMAN* 


Part 1. A discussion of theoretical considerations of loudspeaker characteristics, together with a 
practical method of determining the constants of the unit as a preliminary step in obtaining satis- 


NE OF THE CONSIDERATIONS in the 
design and application of loud 
speakers is the adequate damping 
of their motion. Thus, 
masses and compliances involved, the 
sudden application or removal of current 
in the voice coil tends to produce a 
transieht oscillation of 
soidal nature 
In particular, the sudden cessation of 
current in the find the 
loudspeaker continuing to vibrate in the 
that the 
‘hangs over”. Any one who has experi- 
enced this unpleasant effect will seek 
ways and means to eliminate it 
In the horn type 
speaker, the horn imposes in 


owing to the 


a damped sinu- 


voice coil may 


manner described, so sound 


loud 


general 


case of a 


sufficient mechanical loading to damp 
out such transient 


and also serves to limit the e 


response of “hang 
over”, x 
cursions of the voice coil so that it does 
not operate into the nonlinear portion 
of the air-gap magnetic field. The damp 
ing also nonlinear 
compliance of the suspension system by 
limiting the amplitude of oscillation 
However, if the horn design is lim 
ited by such considerations as maximum 
permissible mouth area and is operated 
at a frequency not too low to be trans 
mitted by the horn taper yet low enough 
so that appreciable reflections occur at 
the mouth, then the horn may 
act as a mechanical resistance, but in 
stead predominantly 
and thereupon cease to damp a 
ance in the speaker unit occurring in 
this frequency range. In such an event 
other means of damping will be of value 


serves to minimize 


cease to 
become reactive 
reson 


Engineering Institute 


* Capitol Radio 
Washington, D. C 





Responsibility for the contents of this 
paper rests upon the author, and state- 
ments contained herein are not binding 
upon the Audio Engineering Society. 
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factory performance. 


to the designer or applications engineer 
direct-radiator 
mall 
lower 


In the case of the 
loudspeaker unit, the air load is-s 


and is mainly reactive at the 
frequencies. Hence mechanical damping 
of the unit is small 


eftects 


in magnitude, an 
, 
l 


“hangover” may be particularly 


noticeable 
A reflexed cabinet may help to load 
rate to pro 


network 


the loudspeaker, or at any 
duce a two-mesh mechanical 
exhibiting two resonance peaks, neither 

: that of the unit 
Neverthe 
still not be suffi 


cient to produce “clean” low-frequency 


of which is as high a 
by itself or in a f baffle 
less, the damping may 
tones 
Hence, in general, it is advisable or 
1 “= j 
I 


at least desirable to vide sufficient 


damping of the direct-radiator type of 
unit by means of its electrical character 
so that wl 
a horn, reflexed cabinet, or simply a flat 
haffle 
An important point 
that it 
rather than low efficiency of operation 
On the other hand 
viscaloid 


istics s operated into 


it will be adequately damped 
electrical 
high 


about 


damping represents 


just as a horn does 


were some material such as 


employed to provide the 
ing the slectric l : sat Tx Id 2 
ig, U electrica nput power wou il 
part 


ergy in the 


required damp 


at least be converted into heat en 
instead of 


represent a 


material into 


icoustic energy, and thus 





—«, 











Fig. 1. Equivalent circuit of loudspeaker 
unit at low frequencies. 


It will therefore 
be of interest to examine damping pro- 
duced by the electrical characteristics of 


decrease in efficiency 


the system 


Motional Impedance 


When an alternating current flows in 
a voice coil, it reacts with the constant 
magnetic field to produce an alternating 
force which causes the voice coil to 
vibrate at the frequency of the current 
In so doing, the voice coil cuts through 
and 
counter electromotive force, c.e.m.f 
The action is exactly similar to that 
of the rotating armature of a d.c. motor 
-the armature generates 


its rotation in the magnetic field 


the magnetic lines, generates a 


a c.e.m.f. by 
Con- 




















Fig. 2. Mechanical characteristics of 
speaker as seen from voice-coil 
terminals. 


sider the case of the loudspeaker voice 
coil. The electrical c.e.m.f. which is gen- 
erated, tends to oppose the flow of cur- 
rent in the coil, just as if its impedance 
had gone up. After all, one ohm of im- 
pedance simply means a one volt drop in 
the unit for a one-ampere current flow 
ing through it; i.e., volts per ampere 
In the case of the loudspeaker, the force, 
and hence motion and c.e.m.f., are pro- 
portional to the voice coil current, so 
that a ratio is involved which is an ap- 
parent impedance. 

Hence, when a loudspeaker voice coil 
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is permitted to vibrate, its impedance 
apparently goes up. The increase in the 
impedance owing to its motion is known 
as the MOTIONAL IMPEDANCE, and it is 
measured in ohms just as the electrical 
impedance of the voice coil is measured 
in ohms. 

Several characteristics of the motional 
impedance can be readily analyzed quali- 
tatively. In the first place, 
mechanical impedance, the more readily 
the vibrate, and the 
higher is the induced c.e.m.f. for a given 
current flowing through it; ie. the 
higher is its motional impedance. 

A second point to note is that the 
greater the magnetic flux density, the 
greater is the induced c.e.m.f., and the 
higher is the motional impedance of the 
voice coil. Finally, note that if the 
total length of voice-coil wire is in- 
creased, there is more conductor 
the magnetic field, and 
c.e.m.f. Therefore 


the lower the 


does voice coil 


we 


cutting 
more 
the motional 


hence 
induced 














Fig. 3. Circuit of Fig. 2 with addition 
of generator. 
increases if 


impedance the 


is increased 


length of 
voice coil wire 
The 


is follows 


actual quantitative relations are 


{ Bl } 


7 


x 10-9 


} am (1) 


m 
where Zm,. is the motional impedance in 
electrical ohms; B is the magnetic flux 
density in gauss; /= length of voice coil 
conductor in cm., and Z,, is the mechan 
ical impedance in mechanical 
(dynes /cm /sec. ) 


ohms 


Loudspeaker Low-Frequency Resonance 


The mechanical impedance . = of the 
loud speaker unit considerably 
frequency range. However, in 
a direct radiator its value and effect at 
the lowest audio frequencies is of great- 
est importance, particularly with regard 

» “hangover’ effects, and hence will be 


varies 
wer the 


inalyzed at this point 

At the lowest audio frequencies, the 
loudspeaker unit acts mechanically as a 
simple series resonant 
illustrated in Fig. 1 
volved are those of 
the air set in motion by 
The latter is a 
but can be 


circuit. This is 
The masses in- 
the cone, M,, and of 
the cone M, 
function of frequency, 
assumed fairly constant over 


[Continued on page 37] 
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MICROPHONES PROVED* TO BE THE 


rine-quauity"ECONOMICAL answer to 


MANY MICROPHONE PROBLEMS 





MODEL 510 


a 


MODEL 520 


MODEL 505 


MODEL 520SL-7 
7’ cable 


Code: RUDAN 
Model 520SL-20 20: canie 


The “HERCULES”—Here is a revolutionary new 
microphone that provides the ruggedness, the 
clear reproduction, and the high output long 
needed for public address, communications, re- 
cording at an amazingly low price! Can be placed 
on a desk, in the hand, or on a stand. 


Model 510C . . . .. « 
Model 5105S (with switch) os. <@ 


Code: RUTUF 
Code: RUTUS 


The “GREEN BULLET’ — Specially designed to pro- 
vide quality music and speech reproduction at 
moderate cost. A streamlined unit that lends itself 
to fine-quality, low-cost installations where dura- 
bility is an important factor. Features high out- 
put, good response, high impedance without the 
need of a transformer. 

Code: RUDAL 


The “RANGER” — Recommended for those appli- 
cations where long lines are used and a — 
hand-held microphone is needed. Ideal for out 

public address, mobile communications, hams, 
sadience participation shows, etc. Designed for 
clear, crisp natural-voice response of high intelli- 
gibility. Has heavy-duty switch for push-to-talk 
operation. 


Model 505B (Medium Impedance) . Code: RUDAY 
Model 505C (High Impedance) Code: RUDAX 


The “DISPATCHER” —Complete dis- 
patching unit. Designed to handle 
the most severe field requirements 
of paging and dispatching sys- 
tems. Ideal for police, rail- 
road, taxicab, airport, bus, 
truck and all emergency 
communications work. 
Operates both micro- 

+ ee relay circuits. 

ligh output, highspeec h 
intelligibility. Unit is 
preassembled. 


Code: RUDAF 


CONTROLLED RELUCTANCE CARTRIDGE — 


Available for service installation. 


Ideal for 


replacement of crystal cartridges in Shure 


cases of Models 


707A, 
tridges in the 100 and “ 


708 and carbon car- 
CB” series. Can also 


be used in most semi-directional microphones 
where space permits. Supplied with rubber 


mounting ring. 


la 


Code: RUTUC 


* Specific information provided on request. 


RS. a5 ap Aap 
Patented by Shure Brothers, Inc 


SHURE BROTHERS, Inc. 


225 West Huron St., Chicago 10,1. « 


mai. bn 


and Acoustic Devices 


Cable Address: SHUREMICRO 
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EDWARD TATNALL CANBY 
How to Widen the Orchestra 


has continued apace, chez 
department, on the further im- 
ations of the “Hole in the Wall” 
explaining our listener 
«d music. ( 


1 
Jan. 1951.) It’s inevitable 


; “pe a ca dias ae cea RUDO S. GLOBUS 
Every person w i ized i t isual conceptior li t 
: for itself mus orn 1 (If, as suggested in 
conception, conscious r I n 1s taithiuir 

the Seti se ot pr 








react! natura 
tor 1 recorded 


HIS M H's COLUMN arises 

t na pathos of a viciously distorted 

original, then an imagined extraordinary fulfillment of 
him—! Z runt-orchestra I inad life, and the stupidity 

visualize somehow juate mental im: id ; 1 
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mentally 


the actual existence nu ft 


a 
inherent in the 
whole aspect of our ¢ 

] t ill be several pou 
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ther way Af I more becaus¢ 

5 ¢ n actual | | 1 fail a few members 

begin thinking about \ ‘ sound whicl { i facts of life 
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apathetic 
recordin 
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many an engineer, this one : rll analyze the efficiency and adequacy of 
working on the problem himself me : niques” unless he I 


el is fully aware 
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dependently (as no doubt 


wow Ge ae rte : he purpose behind his work. S 
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had some discussion o i , 
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Thank you, Captain... 








For obvious reasons, on board ship we must carry at least one spare 
stylus. Trouble has been, when the need arose, most of the time we could not find 
the darn thing, or if found, it was damaged. Your POLYPHASE is just what the 
doctor ordered. It has everything and plays beautifully besides... .” 


from an officer's letter 





When POLYPHASE was first introduced, a few months ago, we 
could give you only our own observations that this new repro- 
ducer delivers a finer, smoother, cleaner performance, by far, 
than any yet devised. Since then, however, thousands of de- 
lighted POLYPHASE users—fairly amazed by its unprece- 
dented realism—are acclaiming POLYPHASE, reinforcing our 
own findings. 


“Never before such EAR-QUALITY, such FAITHFUL 
REPRODUCTION .. . . that is POLYPHASE” 








but... 


ONLY YOU can decide what sounds best and most pleasing to your 
ears. . . Therefore . . . see it, HEAR it and compare it with any 
reproducer at any price . . . then, YOU be the judge. 


By merely inserting the desired styli, the POLYPHASE 
makes possible any of the following combinations: 
1, Microgroove and 78 rpm 
. Both 78 rpm 
. Both Microgroove 
Microgroove and lateral transcriptions 
. 78 rpm and lateral transcriptions 
. Both for lateral transcriptions 
. Special POLYPHASE Model for 
Vertical-Lateral combination 





Send for editorial reprint on POLYPHASE principles 





th Audax 
COMPASS-PIVOTED ARM 


Simplicity itself 
@ Only 3 parts 
@ *Highest tracking efficiency 
@ No restraint to stylus travel 
@ Frontal oscillations nil 
@ No springs 
@ No fatigue 
@ Maintains origina! point-pres- 
sure permanent! y—regardless 
of climatic changes 
@ Unquestionably the simplest 


and most efficient arm yet 
devised 


* refer to August issue cover 


3 models available in 
12 inch and 16 inch 


and Audax 
costs less 


so simple 


POLYPHASE reproducers also 
available for record changers 








AUDAK COMPANY 


500 Fifth Avenue, New York 18, N. Y. 


“Creators of Fine Electro-acoustical Apparatus for over 25 years” 
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Meet The Requirements 
‘sed Tube Types 





1. Power Transformers. Famous, advanced-design 
Sealed-in-Steel construction. Exactly suited to 
specific requirements—one range of ratings ex- 
pressly designed for capacitor input, another for 
reactor input 


2. Full Frequency Audio Transformers. For optimum 
performance —high-fidelity +4 db from 30 to 
15,000 cps. Other ranges available: Public Ad- 
dress— + 4 db, 50-10,000 cps; Communications 


4 db, 200-3,500 cps 


3. JAN-T-27 Transformers. Now available for quick 
shipment from stock. Hermeticaily-sealed units 
which meet all requirements of Grade I, JAN-T-27 
specifications for Class A operation. Full range of 
Power, Audio and Reactor units available 


4. Driver and Modulation Units. For Amateur and 
commercial speech transmitters. Matched sets of 
drivers, modulation transformers and reactors 
provide frequency response +1 db over entire 
range from 30-15,000 cycles 


5. Television Transformers. A complete catalog line 
in a range of designs that are the exact duplicates 
of units used in leading TV sets. Built by cH1cAGo 
—the largest single manufacturer of original equip- 
ment TV transformers 


WRITE FOR FREE CATALOGS 


You'll want these two important Catalogs—the New 
Equipment Line listing Sealed-in-Steel and JAN-1-27 
units, and the Replacement Line showing a complete 
range of Radio, TV and Vibrator transformer re- 
placements. Send for these valuable FREE catalogs 
today—or get them from your distributor. 


CHICAGO TRANSFORMER 


DIVISION OF ESSEX WIRE CORPORATION 


3501 ADDISON STREET « CHICAGO 18, ILLINOIS 
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[from page 24] 


another way of saying that I had achieved 
a larger imagined area “behind” my wall 
My Vancouver correspondent has gone so 
far as te put this theory of Area of Bi 
naural Tolerance to the test in an actual 
working model, a reproducing system gets 
its wider area in a manner that is well 
worth a moment of thought. (The basic 
idea has been suggested to me several times, 
but this correspondent has developed a com 
plete system and has got full protection 
on it already.) t 
Haphazard reflection along a wall, from 
a corner, or sound distribution via multiple 
openings in some of the new horn-loaded 
enclosures, or distribution from multiple 
speakers—these are ways of achieving the 
desirable wider sound source and the larger 
imagined original which is the thing we 
want. This particular system is different 
The method, fully protected as I say, is 
simplicity itself 
The speaker, mounted rear-to-the-lis 
tener, operates directly into a concave re 
flector of particular dimensions determined 
experimentally. Simple laws place a virtual 
e of the speaker facing towards you 
distance and considerably enlarged 
through an imaginary hole in the 
behind the reflector. The whole thing 
pun) is a unit and has the virtue 
obviously, of being independent of local 
room conditions 
as the ear is concerned, the 
the other side of the wall and 
It reproduces concert sounds 
them back (apparently through the 
complete with liveness distance 
hat put the orchestra even further 
back in that nice, wide imagined area, the 
Area of Binaural Tolerance, which the 
“distant” speaker gives you. Ought to sound 
good, I’d say. A thought-provoking idea, 
anyhow 


NEW RECORDS 


SUPER-MISCELLANEOUS 


Twilight Concert; Program #2. 
Columbia Symphony Orch, Rodzinski 
Columbia LP: 
ML 4337 
“Abram Chasins and Constance Keene” 
(Brahms; Chasins) Mercury LP: 
MG 10061 
A Promenade Concert. 
London Symphony, Weldon 
M-G-M LP: 
E-525 (10”) 


LP being what it is, (you can’t put less 
than, let’s say, 12 minutes on a 12” side 
or the customers grouse the mis 
cellaneous pot-pourri of items is | 
increasingly popular with the record com 
panies. Package deal. The higher brows 
frown, but without much doubt these 
records offer the hi-fi man a highly cor 
venient gathering-together of a lot of dif 
ferent music treated with a given recording 
technique, all on the one record. Good idea 

The first Twilight Concert struck me 
as one of the finest recordings Columbia 
had made to date. I don't have it at the 
moment for direct comparison; number 
is a dilly also, but not exactly in the 
spectacular category. The recording is very 
live, with a rather soft, un-brassy quality 
that I find very pleasing 

But—here’s the interesting question 
Compare this with M-G-M’s Promenade 
Concert. The M-G-M disc is the ultimate 


ECON £ 
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in an engineer's dream of brassy, sharp, 
clear-cut recording. With full NAB roll- 
off it remains brilliant, edgy, almost (but 
not quite) distorted. Sounds like a bit more 
pre-emphasis than the Columbia LP curve 
demands. On the other hand, in direct com- 
parison, the Columbia Twilight disc, same 
conditions of playing, is distinctly duller in 
the highs and a decrease in the roll-off 
brings them out so that they are not unlike 
the M-G-M disc. Could it just possibly 
be that Columbia is quietly beginning to 
use somewhat less than the full official LP 
pre-emphasis in their recent recordings? 
I've been suspecting that possibility for 
some time, and if so, welcome it as a wise 
step. General engineering opinion will agree, 
most likely 

(But then again—it all may be an 
acoustical effect. Never can tell. Try these 


-~ for yourself.) ee? ’ 
Musically the ilig disc, conducted 
by R teks is . my Oy level en he Only Good Doctor 








formance for such a venture. The M-G-M 
disc is average—acceptable playing but 


nothing super ry) 
Strange that two-piano music records so 
well. The Mercury disc, Brahms on one S OSS Oc or -! 


side, some fairly serious and fluently, easily 
modern works by the pianist himself on 
the other, is a nice example of it. Only the 


high hiss level is to be deprecated —_— Will Rogers 


Leroy Anderson, Classical Juke Box; Kabal- 
evsky, The Comedians. 
Boston Pops Orchestra, Fiedler. 
RCA Victor LP: 
LM 1106 





‘ **. .. his patients can’t fool him!’’, he added to make 

Some category—but Anderson’s wonder his The -d } ae cana ails 
ful tomfoolery merits a seperate lating of is point. The noted humorist’s trenchant remar 

this disc. Froth, corn, but of the most de- may be applied today to the skilled technicians in 
lig 1 ugh 1s < ai ~ ¢ = ~ 

lightful variety and highly musical to boot the recording field who have for many years used 


The Jukebox number mixes “Music, Music, : 
Nile sale o tanet weanihem seein a the tape and discs perfected in Reeves Soundcraft 
ultra-familiar classics, the while imitating Laboratories. We haven't fooled them—nor have we 
r jt be comp . . 
an elderly jukebox, complete with music tried. Perfection, nothing less, has won us the con- 
starting several grooves in, nickels swoosh- - : . ws d 
ing into slots and even a needle stuck in one fidence of this exacting industry. 
' 
groove! It remains to remark that techni- . , 
calle tn thin dine and the Telia Concert From Reeves Soundcraft Laboratories come magnetic 
Columbia and RCA come closer together in tape offering users ten distinct features that add up 
recorded sound than I can ever remember to higher efficiency and fidelity; an assortment of 
Same apparent pre-emphasis, too, as one : : 
listene—ashich is surely interesting recording discs to answer every requirement—all 
’~ *« backed by the greater integrity and experience of 

RCA’s new “Treasury” series, replacing the Reeves name, foremost manufacturer of re- 
the former Heritage records on 78, comes cording and electronics accessories. 
in 45 and LP and 1s an excellent idea. The 
first twelve discs are carefully processed 
re-issues of old Victor records as far back 
as 1904, grouped in convenient and reason E 
able categories—“Composers’ Favorite In \ Soundcraft tape is made in all types and 
terpretations,” “Caruso Sings Light Music,” \ lengths toaccommodate all tape recorders 
‘Golden Duets,” ete 

But most important facet of the enter- 
prise is that it is not restricted to the old 
operatic acoustics; the first series gets up 
as far as the early 1930's (Lotte Lehmann 
in “Rosenkavalier”) and RCA plans soon 
to bring out many notable electrical sets of 
the 30’s and 40’s in the 33-45 format. Fits 
the RCA situation perfectly, since at a 
time when numerous musically fabulous f 
RCA recordings were appearing the tech- available in a variety o 
nical end of the company was perhaps a wee sizes, single and double face. 
bit backwards in comparison to competition ; 
material from that era is not suitable for 


up-to-date LP and 45 quality standards as 

we all know—and yet musically the stuff is 

wholly satisfactory and indeed in enormous REEVES CORP. 
lemand 


Doubtless other companies will begin 
soon to find ways and means of issuing the TWENTY YEARS OF LEADERSHIP IN SOUND ELECTRONICS 
great recordings of the 1930's on LP; 
Decca, Vox and others have already made 
a stab at reissues, without, however, being 10 EAST S2nd STREET, NEW YORK 22, 8. 
entirely honest about the quality end. RCA, EXPORT—REEVES EQUIPMENT CORP., 10 EAST S2nd STREET NEW YORK 22, WY 
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Soundcraft recording discs 

















via its special label, is making the case ab 
solutely clear, and it couldn’t be a better 
case, for all music lovers. 

Incidentally—here’s one occasion when 
the issuance of both 45 and LP versions is 
well justified. On 45, the old records are 
are available singly as in the original 
hope, anyhow); on LP. they are con 
veniently bunched, patched when possible 
rhe two forms are equally legitimate 


YY ae -a 


Where to turn next, what with hundreds 
of LP records to consider? Here's a brief 
cross section of items from some of the 
of the small LP companies whose output 
may not reach your notice. Some ot the 
finest recordings of all comes from these 
small outfits—which seems to be typical of 
the Age of LP 





Mendeissohn, Symphony +1. 
Stuttgart Philharrnonic, Van Hoogstraten 
Renaissance LP: 
X-28 
Hindemith, Concertmusic for Brass and 
Strings; Concertino for Horn and Orch. 
Vienna Symphony, Haefner. Franz Koch 

Horn 
Anon. Speaking Voice 

Period LP: 
SPLP 515 


[wo brilliant orchestral recordings. in 
ported as usual from Europe via tape and 
pressed here, thereby avoiding the tenfold 
cost of musicians in this country. The early 

1 byyot 


Mendelssohn symphony is overly long bu 
surprisingly exciting ever so; not very 
well rehearsed, by the sound of the playing 
Beautiful recording, but strings are rather 
close, brass at a distance. The two His 
demith works are really superbly recorded 
with better balance and liveness than the 
Mendelssohn above, a soft, undisturbed 
quality that still leaves excellent “edg 
on the brass. Dissonant music, especi:z 
the Concertmusic, but of a satisfying so 

Ihe horn recording is extraordinarily goo 

the horn being notably hard to capture 
This is top rate recording. Don’t I 
when a woman's speaking voice suddenly 
enters ! 





Bruckner, Te Deum. 
Chorus, Orch., soloist, Salzburg Festival 
194! 


Especially now, when material shortages may make 
replacement parts impossible to find, dependable Altec Festival LP: 


uality pays extra dividends. Equipm FLP 101 (10”) 
q Y pay Equipment failures can J. C. Bach, Sinfonia Concertante in E flat; 
mean the loss of thousands of dollars. Altec superiority, K.P.E, Bach, Sinfonia #1 and #3. 

é : ‘ Vinenna Symphony, Guenther. 
in engineering, large safety factors, conservative rat Bach Guild LP: 


ings and the use of quality components, is the best wea 

. , , Iwo more taped imports. The Salzburg 
possible insurance against these costly breakdowns Bruckner is a huge work, with a huge re- 
Invest wisely. Buy the amplifiers that give the greatest ee ee ee ae 


too close (very realistic!), chorus and 
value. Buy Altec amplifiers. They perform _.. and orch, in background—but still, it’s an im 

pressive sound. The music of the Bach 
perform ... and perform. sons, in what to most of us is a Mozart 
Haydn style, is most welcome, and nicely 
recorded here. But watch for Westminster’s 
duplication of the two K.P.E. Bach works, 
made with the same orchestra 





9356 Santa Monica Bivd., Beverly Hills, Calif. Handel, the Complete Water Music. 

161 Sixth Avenue, New York 13, New York —— Gallery Orch., (Wash. D. C 
WCFM LP: 
| #2 
LANSING CORPORATION Dorothy Eustis plays Bach—Father and Son. 
Artist LP: 
#501 (10”) 

Schubert, Three Violin Sonatas op. 137. 








AUDIO ENGINEERING @ MARCH, 1951 





M. Mischakoff, vi. Erno Balogh, piano 
Lyrichord LP: 
iL 7 


The little companies do what they can 
to record in this country—on a small scale, 
necessarily. The Handel is a long-overdue 
venture, bring the other fourteen move 
ments of music to us in a rather wooden 
but presentable performance, nicely taped 
and LP’d. The Eustis Bach piano is one 
of those accidentally (?) natural recordings 

sounds just like someone playing in her 
own living room; no studio effect nor con 
cert stage either. The Schubert sonatas are 
wide-range, with fine liveness, but the 
violin is a bit close and edgy, the piano 
excellent in tone but a trace too much in 
background. This’ll hold up to any big 
company work nevertheless, and that easily 
mark my words 

Small-company LP is a real challenge 
to the industry now, and those readers who 
live away from big cities and hear only the 
big-company stuff that’s widely distributed 
in smaller towns had better keep their 
eyes and ears opened wide. If you have 
trouble in acquiring any of these—write 
E and we'll be glad to help you. 


Tchaikowsky, Symphony #4. 
Boston Symphony, Koussevitsky 

RCA Victor 45: 

WDM 1318 (5) 
work is a of high-intensity 
and is apt to get bleary and 
hysterical when a tired orchestra plays 
it for the hundredth Paradoxically, 
Koussevitsky’s heavy touch 
and the tra- 
ditional Victor re- 
cording things well ir 
hand. The result isn’t bad at all. I'd pick 
the Koussevitsky 4th (as I picked his Sth 
some years back) for all who like Tchai- 
kovsky when he’s quiet but distrust any 
kind of musical hysterics 


his piece 


writing 


time 
somewhat 
comfortable resonance of 
Soston Symphony 


combine to keep 


the 
An excellent 45 


Wagner, Siegfried, Act. 3, Scene 3. 
Eileen Farrell, Set Svanholm; Rochester 
Philharmonic, Leinsdorf 

RCA Victor 45: 
WDM 1319 (5) 


much Wagner here- 
Biggest recent news was the 
reissue on LP of the several Traubel 
Wagener albums, originally issued on 78 
This album adds a third speed to Wagner's 
power plant (I help it 


hasn't been 


about lately 


There 


can’t whenever 


| She Finest 
Ligh lweight Cr ys lal Cart idge 


of Them Al! 


NOW AVAILABLE IN MODELS WITH 


CERAMIC ELEMENTS 


“AC” SERIES 


Asratic has never introduced a new cartridge 


that has won wider, more immediate acclaim than its “AC” 
Crystal Series. The new mechanical drive system of the 
“AC” Cartridges affords a new low inertia . . . smoother 
response characteristics, higher tracking excellence, lower 
needle talk resulting. Now, those who need immunity to 
extremes of temperature and humidity, along with such per- 
formance excellence, will find an optimum answer in the new 
Ceramic “AC” Models. External physical characteristics are 


same. Performance characteristics of the Ceramic and 


Crystal models appear below. Note that output of the Ceramic 
units is entirely adequate for the two-stage audio amplifiers 
used in most radios and phonographs. 


CONNEAUT, OHIO 
CANADA, CANADIAN ASTATIC LID, TORONTO, ONTARIO 


pa Malic 
ORPORATION 


SPECIFICATIONS—CRYSTAL MODELS 





I listen to a total Wagner recording like T 
this—the works—I get involved in power 
analogies!). Not top performers, as in 


Model | List Price 


| 


Output Voltage Frequency 
1000 ¢.p.s Range 
1.0 Meg Load ops 


Minimum 
Needle 
Pressure 


Needle 
Type 


For Record 





AC-78 
aci | 


some of the great Wagner recordings of the 
past; but these do a sincere and musical 
job with the difficult third Svan- 
holm is dramatically moving, but wobbles 
a bit to much for comfort, nor has he the 
steely brilliance of a Melchior. Farrell has 
a beautiful Wagnerian voice, her only 
difficulty being a lack of the superhuman 


AC-AG | 


DOUBLE 
aACDJ 


scene. 


ACD. 
} 
ACD-2 


$ 6.90 tq 10° 


Standard 78 RPM 
33-1/3 and 45 APM 


$0-10,000 A.3 (3-mil sapphire tip 
| $010,000 | A ( 
| 


| $0-10.000 


8.90 Sgr 1.0°¢ mil sapphire tip) 


* 
tq 10°" 


NEEDLE TURNOVER MODELS. 
9.50 


890 | A-AGt (sapphire tip) | 33-1/3. 45 and 76 RPM 

t-mil tip needle for LP 13-1/3 and @ RPM records 

B-mil hp seedic for stenderd 18 RPM records 

| tq . 

| either needle 1.0** $0-6.000 A-l and A3 

| | (sapphire tips) 

950 | Same as ACD J except equipped with spindle for turnover knob. Replacement cartridge tor 
| A ly 


| 33-1/3, 45 and 78 RPM 


D2) assemb’ 


Sa:ne as ACD] except equipped with complete assembly turnover and knob.) 





breath capacity Wagner takes. Good or- 


SPECIFICATIONS—CERAMIC MODELS 





chestra, under Leinsdorf and 
marvellously recorded 


the whole Accl 


ACC-78-} 





ACC-AGJ 
EQUALIZER ie 
[fre m page 17] 

' mL 
In the case of a signal applied across a jects 
combination of 1 = 


ACDC) 





series 


a 90 Sgr oare | $0-6.000 33-1/3 and 45 RPM 
8.90 6g oa* | $0-6.000 Standard 78 RPM 


A-1 (1-mil sapphire tip 
A-3 (3-mil sapphire tip 


. | | | 
690 | 6 or oaee $06,000 | A-AGt (sapphire tip) | 33-1/3. 45 and 76 RPM | 


NEEDLE TURNOVER MODELS: 


f-mil tip needle for LP 33-1/3 and 4 RPM records 

D-mil tip needle tor standard 78 RPM records 

| © | 

| oar? | 03.00 A-l and A3 33-1/3, 45 and 78 RPM 
(sapphire tips) | 

950 | (Same as ACD-C.] except equipped with spindle for tunover knob. Replacement cartridge 

} = ACD-C- 2} assembly.) 
10.00 


6g 
950 eithe: needle 


Same as ACD-C-] except equipped with complete assembly turnover and knob 








resistance and 
capacitance with the output taken from 


across the resistance, the turnover fre 
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+ ALLGROOVE™ Needle 
ord 45 RPM (narrow groove 


tip of special desiga and sise to play either 33-1/3 
or 78 RPM (standard groove) records 





Astatic Crystal Devices A d under Brush Develop Co. patents 


* Audiotone 76-1 Test Record 
**RCA 12-5-31¥ Test Record 
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: | kK R AY | | N A | B TLY quency at which the response is dow: 
4 r 4 1 L 4 RILLIAN 3 db is that at which the capacitive 

> — } ENGINEERED reactance and the resistance are equal 
OFFERS THIS GREAT VALUE : 


Below that point there is some curv 


IN THE FULL RANGE, VERSATILE Se ature, after which response drops off at 


, : selected for the Low ROLL switch, the 
( ( necile Ve turnovers take place at approximately 
100, 200, 350, and 600 eps fo ositior 
MAGNETIC TAPE pee” ke” > epee eal 
BROADCAST stUDIO he pl: of V’, is coupled t 
QUALITY grid ,, a dual triode operating 
the two sections in cascade. A non-t 


a steady 6 db per octave. With the values 


quency-discriminating feedback is ap 
plied between the two stages to improve 
characteristics and stability. The output 
triode plate is loaded by an audi 
choke and coupled through a bl 
capacitor to the output transforme 


No. 1401 ’ the output pad 





fy High-F Roll-off 
gh-Frequency Roll-o 
(“oncit One The high frequency roll-off is cor 


MAGNETIC TRAY trolled by the reactance tube, V,. Wher 
TAPE RECORDER Less the tube is adjusted to plate-current 
A precision built and thoroughly tested instrument, capable of recording Eo-8. Wy. cut-off, the circuit has no effect on the 
the full range of audible sound with full dynamic sweep and freedom from distortion main audio line, with which it is i 


1 
! 


Only the most expensive professional equipment rivals the tape handling ability of the Con shunt 
certone recorder — and none equals its versatility and simplicity of operation. Especially ‘ 
designed for the most discriminating user, the basic recorder comprises a 14” x 22” rigidly As R,, is adjusted, however, and ite 
ribbed, cast, aluminum plate carrying the tape mechanism, dual track heods. a shock mounted aici , ee —" 1 he tube becor 
chassis containing erase amplifier, record amplifier, and playback preamplifier, a power sup- current begins to flow, the tube become 
ply chassis, mounting lugs for auxiliary equipment, and all necessary switches and controls, active and the continuously variable roll 
ready for use. Weight: 30 Ibs. Easily connected to your existing high fidelity amplifier system ". 
Monitoring directly from the tape while recording gives a constant check and control on what off characteristics shown in Fig. 6 are 
is being recorded while it is being recorded. A much prized program is never lost unknowingly, } 7 ~ 

P - » fig Ss > Cl Ss in 
any departure from proper operation is immediately heard > obtained. The f _— Sapo the curve 
High speed rewind in either forward or reverse direction, firm, positive braking and fully inter- dicate the settings of the roll-off cor 
locked controls assure rapid handling without damaging tope. A special circuit controlling a 1} 

- t it , tte 6 « t 
cathode “eye” gives accurate indication of the proper record level for best results. A special ol. Maximum attenuation of 16 db a 
locking button prevents accidental erase of recordings 10.000 « ps 1s possible with the circuit as 
The Concertone magnetic tape recorder uses any standard reel from the tiny five inch to the 
professional NAB 10'/2 inch reel, together with instantaneous choice of 7'/2"' or 15" per second it was designed 
tape speeds, perm'tting matching fre n | t t i T £ 

pe spe pe g ing quency response and length of program to operating cost The principal reason for using a tube 





@ Broadcast studio quality complies with @ High speed rewind, forword and reverse for high frequency roll-off may be seen 
NAB standards 500 feet in 60 seconds r- ‘rr ec Pp 7 itl 
Separate heads for high frequency . Single or dual track optional by reterring to Fig. 5. t,> and the 
erase, record and playback @ Size: 22" x 14” x 5° mounting depth series-par allel network of R R ume 
Simultaneous monitoring from the tape below panel “" , pa add aa 
while recording @ Frequency response: —— 2 db from 50 to Ri», make up a voltage divider across 
Prealigned heads quickly interchanged 12 500 cycles at 15°’ /sec i > Dee S y > he 
for single or dual track 2 db from 50 to 7,000 cycles at the > supply. >V adjusting Rj the 
Instantaneous choice of 7.5 of 15 inch 7.5''/sec cathode may be made more or less posi 
per second tope speeds @ Total hormonic distortion: Less than 2% . he 1 ie seieaaiall } 
Plays stondard 5 inch, 7 inch and NAB at normal maximum signal level tive, determining the plate current and 
10/2 inch reels. @ Playing time: Up to 2 hours on dual track. the degree of roll-off Note that betweer 

CARRYING CASE cathode and ground there are tw 
CONCERTONE TAPE NO. 501 terminals to which an external control 
RECORDER ACCESSORIES this handsome fitted " may be connected. 
custom case quickly and 
REEL ADAPTERS pansion nye rong One use for this feature is in diameter 
recorder = into a 

Ne. 801—Accurately machined to hold NAB complete system for equalization for recording. The high 
% reels on standard RMA spindies of rtabl Supplied Ram P 
4 P portable use. Supp aan . » sted tc 

sacaniies JOO with built-in monitoring ‘ boost controls can first be adjusted t 

NAB 10%” REELS pre tg gy ce give the maximum emphasis required at 
‘ ight i i lit : 
a -ELS canahet deaatied ta eaneth 50 the innermost diameter. A variable re- 

No. 802 — Low inertia 2500 foot reels, 


: able cover. Convenient to 
flanged on both sides. Conform to NAB carry; 24” x 15" x 12". Weight: 15 Ibs. 


recommended standards 
CONSOLE TRAY AS ILLUSTRATED 14.95 
TERMINAL VALUES ON QUALITY sek ealhiaes datediiasieal tim, tes Goter Semel 
PLASTIC RECORDING TAPE NP gna eer tale ve 
: a oe ‘ nals, the roll-off will approximately can 
DOMESTIC PROFESSIONAL cel the boost. Then, as the cutterhead 


= Rd d moves inward, the resistance auto 
4.20 2400 FT. 


sistance with its slider mechanically 
linked to the cutting lathe is then set 
initially for small enough resistance so 


matically increases to lessen the roll-off 
and allow the net response to rise and 
compensate for the diameter loss 


erminal Radio Corp. | (ita 


The basis of the bass and treble boost 
It is 


Distributors of Radio and Electronic Equipment 

85 CORTLANDT STREET @ NEW YORK 7, NEW YORK circuits is the parallel-T network 
WOrth 4-33114 is the equivalent of a Wien bridge and 

the values are calculated in the same 

manner for a null at any given fre 
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quency. An important difference is that 
one end of the generator and one end 
of the load may be connected to a com- 
mon point, usually ground. The boost 
circuits are employ ed in a negative feed- 
back loop around lV, 

In Fig. 5, the two sections of V’;, are 
used with the boost networks. The grid 
of one triode is fed signal from the out- 
put of V,. The first section of V, is a 
cathode follower, loaded by a series com- 
bination of R,, and R,,. The latter has a 
resistor R ase across it which is especially 
elected at the time of factory test to 
give, in combination with R,, the low- 
boost calibration 

The resistances of the “T” are vari- 
able on a ganged shaft so that the fre- 
quency of null can be shifted between 
20 and 100 cps. The broadness and de- 
gree of the null are controlled by R5p 
his control directly affects the voltage 
passing through the “T” by regulating 
the a.c. potential difference between 
the input and ground points. It has, 
however, no substantial effect on the 
over-all level of the signal, as would be 
the case if the more obvious method of 
grounding the vertical leg of the “T” 
and placing the input on the potenti- 
ometer arm were used 

The output of the low-frequency 
parallel-T is fed directly to the input of 
a similar network “tuned” to “resonate” 
or reject continuously between 4,000 
and 10,000 cps, a cording to the settings 
of its three ganged variable resistors 
The amplitude of the high-boost peak 
is controlled in the same manner as is 
the low-boost circuit. Here, the second 
section of V is used to isolate the 
high- and low-boost controls. The trans 
former 7, adds a 180-deg. phase shift 
to offset the phase inversion caused by 
the second section of iV’ 

The curves of Fig. 3 show what fre 
quency response can be obtained with 
typical settings of the low- and high 
boost controls. Maximum peaks at either 
end of the range approximate 16 db 

Figure 7 indicates how fairly steep 
low-frequency cut-offs may be obtained 
For curve 1, the Low ROLL switch is in 
position 1 for a gradual roll-off begin- 
ning at 100 cps. In addition, however, 
the LOW FREQ and Low Boost controls 
are set to boost frequencies somewhat 
below 100 cps and so to offset the early 
part of the roll-off. When the roll-off is 
allowed to begin, the result of the net 
effects of the two, the steep slope at the 
lower end of the boost circuit’s peak 
takes over and gives a cut-off effect. 

Figure 7 also shows three examples 
of variations at the high frequencies 
In curve 3, the HIGH ROLL control is set 
for a point near maximum roll-off. The 
HIGH FREQ control, however, is set for 
boost to offset the early roll-off. As a re 
sult, the effective frequency at which 
roll-off begins is shifted at will, and the 
operator has the valuable advantage of 
varying both the slope at the roll-off and 
the frequency at which it begins. 


SELECTED 


for 


Hallicrafter-Built SCR-399 


Again E-V serves in vital communi- 
cations! The 600-D Dynamic Micro- 
phone (T-50) is standard equipment 
on the famous SCR-399. It insures 
high intelligibility speech transmis- 
sion—helps get the message through 
clearly. It is an example of E-V 
research-engineering that, over the 
years, has created such fine electro- 
acoustic products for military and 
civilian use. 


Elecho’ 


400 CARROLL ST. * BUCHANAN, MICH. * Export: 13 E. 40th St, New York 16, U.S.A. Cables: Arlab 


MICROPHONES « PHONO-PICKUPS « HI-FI SPEAKERS * SELF-TUNING TV BOOSTERS 
AUDIO ENGINEERING @ MARCH, 1951 


E-V 600-D MOBIL-MIKE 


Substantially Flat 
Frequency Response 


High Articulation— 
Less Listener Fatigue 


More Usable Power Level 
Acoustalloy Diaphragm 
light Weight (8 oz.) 


Extra Rugged—Withstands 
Toughest Use 


Experienced Staff and 
Complete Laboratory 

Facilities for Original 
Research-Engineering 
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NEW PRODUCTS 


@ Pour-Position Mixer. Flexibility of any 
audio system may be greatly expanded by 
ans of the Audio-Mix, claimed by the 
nufacturer to meet the most exacting 
demands of multi-microphone recording on 
tape, wire or disc. Low in price and simple 
operatic the Audio-Mix has ample 
rophone and all types of 
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nt at full itput 
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n suppr 

npensates for 


art 
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@ Attenuator Units. Adding t 
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Model arrier 
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Company 
N. J. will 
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@ Noise-Suppressor Amplifier. 
represents many ‘improv 
original Model 210-A, the 
210-B amplifier is ann 
siderably lower price. Spe« 
Model 210-B, as supplied by 
turer, are respon 
flat from 12 eps 
tortion, less 
watt output 
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0 
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@ New Tape Mechanism. 
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POSITIVE FEEDBACK 


Jrom page 15 


may be used as the amplifier was finally 
adjusted. 

rhis tone compensator makes it pos- 
sible to compensate for unbalanced pro- 
gram source material. It also provides 
a means of adjusting for hearing char- 
acteristics. The curves in Fig. 1 provide 
an idea of the type and amount of com 
pensation that is needed. It is interest 
ing to note how the frequency-response 
curve obtained at the PREAMP INPUT, 
shown in Fig. 3, compares with curvE-3 
in Fig. 1. Apparently, some of this de 
sirable basic characteristic is lost in 
actual playing, shown in Fig. 7. The ad 
justable tone compensator makes it pos- 
sible to adjust this curve to produce the 
most natural sound for the particular 
volume level desired 

The charts in Fig. 10 provide the 
key to connections tor wiring the com- 
network 
parts can be mounted on the 11-position 


pensator. All compensating 
6-waler rotary switches 


Dynamic Noise Suppressor 


The system for dynamic noise sup 
pression as originally developed by H 
H. Scott has been studied with much 
interest by a large number of investiga 
tors. Several variations are possible 
This circuit is a composite of several 
circuits that have been variously pub 
lished. This one works as well as any 
that have one high-frequency gate and 
one low-frequency gate that have been 


heard by the author. However, this 


noise suppressor is seldom used and is 
only included here because it is built 
into the system and is therefore avail 
able for use. If this system were to be 


rebuilt or duplicated, the dynamic noise 


suppressor would be Most new 
record material has a low scratch level 
that is much less objectionable than 
the losses incurred in the dynamic noise 
suppressor 

Iwo separate power supplies are used 
with this system. One, shown in Fig 
supplies filament and d-c voltages for 
the power amplifier. The other, shown 
in the upper section of Fig. 10, supplies 
power to the preamplifier section and 
the wire recorder oscillator 

Figure 11 is a block diagram with an 
interconnection switching schematic. A 
double-pole 6-position 3-wafer switch 
is used to select and interconnect the 


various units as desire 


Conclusion 

The finished home entertainment cen 
ter is shown in Fig. 12 

A General Electric 1201-D speake r 
(W,) is located in the left section, and 
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@ JENSEN @ LEAK @ LIVINGSTON @ MARKEL @ MASCO @ NATIONAL @ NEWCOMB @ PENTRON® 


APPROVED@ASTATIC@ATLAS@®AUDAK @ AUDIO DEVELOPMENT@BELL @ BOGEN @BO0ZAK @ BROOKS @ BROWNING @ BRUSH @CHALLENGER@ELECTRONIC WORKSHOP @ ELECTRO-VOICE @ ESPEY 


Hew at Last! 


UNEXCELLED BROADCAST QUALITY AT 7.5” PER SECOND 


So iL} a r TAPE RECORDERS 


RECORD PLAYBACK 


AMPLIFIER 
@ TAP! 


total harmonic distortion. Over 


all usuable response flat from 
to 15,000 cycles 


@ AMPLIFIER RESPONSI 


20 to 20,000 cycles +2 db zero 
7% 


db level. Output less than 
total harmonic distortion 


@ WOW AND FLUTTER 


0.25% at 7.5” per second 


@ FAST 


tor 1,250 teet of tape 


@ REELS will accommodate 


MODEL RPA-1 104%", 7", 5”, s” reels 
NET . 


MODEL MPA 3 CHANNEL MIXER 
AND THIRD HEAD PRE-AMP 


Mixer pre-amp makes possible mixing three microphones, low 
impedance as well as monitoring from the third head. Having 
its own illuminated V.U. meter, the third head can be in 
dividually controlled. May be mounted on top of RPA-! 
Recorder. Available with PTM Mechanism in durable and 
attractive leatherette. Also for rack mounting 


RE oveseudeseucees $170.00 
TAPE MECHANISM MODEL PTM 


Simultaneous use of three heads, full width ~ 


it is recorded, insuring perfect recording 


track, erase, and playback, permits listening 4@ 4 Te 
to recorded tape a fraction of a second after o-4 Ox» ] 


a 
4 ¢6.8 


Three heavy torque, dynamically balanced 
motors. Electro-Dynamic braking system—ex 
clusive with SONAR—is guaranteed to require 
no adjustment. Will accommodate 10 


(NAB or RMA), 7, , and 3 reels 


NET less carrying case $209.00 
carrying case ‘ 30.00 
1014” NAB Reel adaptors (per pair) ‘ 9.00 


LEONARD RADIO is proud to announce that it has been selected 
by SONAR as their exclusive metropolitan distributor. 


Visit our sound studios to see and hear this truly 
remarkable instrument. 


Open Mondays through Saturdays 9:00 AM to 7:30 PM. 


69 Cortlandt Street, New York 7, N. Y. 


FREQUENCY RE 
SPONSE 30 to 10,000 cycles 


+2.75 db with less than 2° 


FORWARD AND 
FAST REVERSE—‘S8 seconds 
for 2.500 feet of tape. 40 seconds 


$429.00 


= 


DIBVLDIII WILSGIM COOVIIHD-BIASGIM OW-ASALISUIAINNG JGOW-INN @CMINUNLEIUNHSELIONS H H® LNH-O-NIBONINSLIVED CIGVEONOIVES BOLIONd CONIBINIIG® KN TION NS 


EONARD RADIO, INC. 
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a 1939 Jensen extended-range 12-inch 
speaker (W,) is located in the 
section of the A University 
(T) and a 5-inch television set 


right 
cabinet. 
tweeter 
speaker are located in the center section 
rhe baffle cabinet 
is made up of a 1344 
Celotex. It is inclined to point upward 
at about a 30-degree angle. The back 

sound absorbing curtain 


extending across the 


inch laminate of 


covered by a 
This spacial arrangement of speaker re- 
sults in a stereophonic effect that is 
pleasing. All who have heard it prefer 
the effect produced by the widely spaced 
speakers better than 
woofer and tweeter 

An RCA 45-rpm changer is 


when a single 
are used. 


located 


from it 
played 


Results 
compare favorably with the 45’s 
with the GE pickup. 
At maximum gain, 
the power amplifier alone is 
slight experienced 
the 


in a bookcase nearby 


the hum through 
inaudible 
However, hum is 
through 
when 


preamplifier section, 
the 
pickup is connected. 

Results 
gratifying. Li 
existent. 
titude 


espe 


cially magnetic reluctance 


from this system have been 


stening fatigue seems non 
However, a super-critical at 
sources has been 
developed. have im 
proved greatly in the past year. Now 
the hope is that radio material will like- 


thru the 


music 
Record 


towards 


sources 


wise improve use of more live- 


Still Available at sf A RV EY AY 


QUALITY UNITS AT “SOUND” PRICES! 


Everything for the High 
Fidelity Sound Enthusiast 


HARVEY'S 


Famous AUDIO-Torium 


HARVEY'S well-known AUDIO-Torium 
musical paradise for high fidelity 


isa 
sound 
enthusiasts. In this complete, carefully plan- 
ned room you con 


SEE... HEAR... ENJOY 


the products of 59 leading manufac- 
turers, everything you could possibly need 
And 
from our working display, we can instantly 

“ * 
Custom Match . . . for Direct 

. ” 
Comparison 


. any combination of components and 


or want, from a needle to a cabinet 


equipment, from the least expensive to the 


“best in the entire world.” 


Write to Harvey Today 


If you would like to receive future HARVEY 
Sound Equipment Bulletins or if you 
want detailed information on specific prod- 
ucts or if you want assistance in plan- 
ning your own installations please write 
today to DEPT. AE-3. No charge or obliga- 


tion. 


VISIT THE 
AUDIO- 
TORIUM 


Come in and visit our 


Telephone: 


° 
items and many more 
on working display 
ot all times. 





be kih, PANY NY 


SPEAKERS 

ALTEC 6048 
Speaker and net- 
work nai 
many new features ( 
including lower \ 
crossover frequen- 
cy, redesigned high fre- 
quency chomber. Has 
extended frequency 
range. 60° horizontol, 
40° vertical coverage, 
crossover 1000 cycles, 
power rating 30 watts 
604B speoker, less network $140.00 
N1000B network $ 19.00 


wean HR-15 AMPLIFIER 


<—~. 


3) 


impedance 16 ohms, 
15” diameter. 


+ 


The famous Williamson HR-15 amplifier circuit 
now available with the original Partridge trans- 
formers built to Williamson's specifications. Build 
this kit in 3 hours or less, and enjoy sound of a 
quality you never heard before. The HR-15 is a 
2-Chassis power amplifier for use with tuners or 
other front ends having own volume and tone con- 
trols. All American triodes, 2-6SN7GTY, 2-807, 
or 6BG6G in PP output, 5V4G rectifier. Response 
5db, 10-100,000 cycles. Output impedances 
1.7 to 109 ohms in 8 steps. Absolute gain 70.8 
db. 20 db. of feedbock around 4 stages and the 
output transformers. Kit is complete with Tubes, 
Punched Chassis, Pre-wired Resistor Boord, Sockets 
Genuine Partridge Output Transformer, and All 
Necessary Parts $75.00. 
PARTRIDGE OUTPUT TRANSFORMER, as used 


$22.50 


in above Kit, available seperately 


LUxemburg 2-1500 

NOTE: In view of the 
repidly changing mor- 
ket conditions, all 
prices shown ere sub- 
ject te change without 
metice ond are Net, 
F.0.8., W.Y.C, 


103 West 43rd St., New York 18,.N. Y. 
PE oS TS 
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recorded 
frequency 


music programs, high-fidelity 
tape material, and 
range on chain transmission lines. 


wider 
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FILTER DESIGN 


[from page 14 
engineering texts recor 
maximum real magnitude of 
impedance, i.e Vi ( yume 
“archers have shown the error of 
aenien With this termination a T 
low-p filter does not cut 
w?®LC =1. In fact, the inserti 
such a single filter 
proximately 3 db at the so-callec 
The reader can pron 
substi uting +)/R 
for the Z, and Z 
Thus the term “cut-off freq 
been carried over from the 
With the above facts in mind 
that the element values of a 
section are specified at once, given 
so-called cut-off frequency and the 
termination. For example, if 
nation 


-rous 


section 
frequency 
elements of 

uency sy 


seen 


red 
sired 


termi 


off frequency of id 
and 


cut 
filter, 
“ie 
w ent, 
Equations (5) and (6) are combine 
give the promised simplifications, as 
lows: 


R I wl 
; \ ( \ acc 
w* L( 1, hence XxX, Xo 

R,=VX1X0 


VXLX, 


At f . _ 
VX,'=VX_¢' 
* For example, L. J. Giacoletto, “Optimum 
resistive terminations for single section cc yn- 
stant-k ladder-type filters”. RCA Review, 
Vol. VIII, Sept. 47, #3, page 460-479. 
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This results in the simple equation 
R,=X,=X¢, which specifies the basic 
elements of many filter types. The rea- 
soning for evolving high-pass, m-derived 
and band-pass filters follows along the 
same lines. Numerical examples will 
serve to illustrate the application of this 
simplification of the basic design formu- 
lae. 

Let it be assumed that it is desired to 
find the elements of a constant-k low- 
pass, T-type filter, to operate between 
500-ohm loads and to cut off at 159 eps. 
Referring to the basic low-pass half 
section, Fig. 5 (A), since it was stipu- 
lated that X,;=X ¢=R, at the cut off 
frequency f,, the values of the elements 
are obtained from 


500 


0.5 henry per section 


2uf per section 























Fig. 10. (A) A constant-k and an m-derived 
half section with identical mid-series image im- 
pedances Z,,. (B) Element values of an m- 
derived section having the same image im- 
pedance as the T end of the section which it 
faces. (C) Low-pass constant-k half section 
and its related low-pass m-derived half section 





(2: 
=. Ze} Zin, 
(A) 
24] 
i < S 
(B) 
Fig. 11. (A) A constant-k and an m-derived 
half section having identical mid-shunt image 
impedances Z,. (B) Element values of m- 


derived section having same image impedance 
as the Pi end of the section which it faces. 














The filter arranged as a T consists of 
two half sections placed with their pillars 
in parallel, Fig. 6 (A), and appears in 
its final form in Fig. 6 (B). The cor- 
rectness of this and subsequent filter de- 
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signs may be checked by referring to 
any standard text. 

The above filter half sections are 
readily arranged in the form of a Pi 
having the same insertion loss character- 
istics as the T, as shown in Figs. 7 (A) 
and 7 (B). The filter becomes a high- 
pass T or Pi by the simple device of 
interchanging elements. Figures 8 (A) 
and 8 (B) show a high pass T, and Figs 
9 (A) and 9 (B) show a high-pass Pi, 
both having the same cut-off frequency 
and losses 


m-Derived Sections 


The element values of a 


derived section, it will be recalled, are 
obtained by equating the image imped 
ances of two sections of which one 
uses the standard constant-k filter ele- 
ments, while in the m-derived type the 
series arm is arbitrarily altered by the 
factor m. When the image impedance 
equations are solved, it is found that the 
m-derived section requires a shunt arm 
consisting of two elements. This is il 
lustrated in Figs. 10 (A) and 10 (B) 

he arrangement of the m-derived 
half-section elements is easily remem 
bered since the series arm has the factor 
m as multiplier, while the shunt arm has 


m as divisor; further, the second shunt 





Complete 360° pan without 
ragged or jerky movement is 
accomplished with effortless 
control. It is impossible to get 
anything but perfectly smooth 
pan and tilt action with the 
“BALANCED” TV Tripod. 


Quick-release pan handle ad- 
justment locks into position 
desired by operator with no 
“play’’ between pan handle 
and tripod head. Tripod head 
mechanism is rustproof, com- 
pletely enclosed, never requires 
adjustments cleaning or lubri- 
cation. Built-in spirit level 
Telescoping extension pan 
handle 


Write for further particulars 
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Shoating 


for all TV Cameras 
‘““-BALANCED” TV TRIPOD 


ities 


at. Pending 


This tripod was engi- 
neered and designed ex- 
pressly to meet all video 
camera requirements 


Previous concepts of gyro 
and friction type design 
have been discarded to 
achieve absolute balance, 
effortless operation, 
super-smooth tilt and pan 
action, dependability, rug- 
gedness G efficiency. 


Below 
5 wheel portable 
dolly with balanced 
TV Tripod mounted 
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Fig. 12 (left). Filter sections (A) combined to make complete filter (B) with f. = 159 cps. Fig. 13 (right). Assembly of filter with same character 
istics as Fig. 12, but employing shunt m-derived terminating half-sections instead of series. 


element has the reactance characteristics 
ot the series arm times (7 —m*). For 
ample, a low-pass constant-& half section 
and its related low-pass m-derived sec 
tion appear in Fig. 10 (C) 

Similar considerations are involved in 
determining the elements of the basi 
shunt m-derived section which is used 
for joining Pi configurations of cor 
stant-k filters. This is shown in Fig. 11 

It is very important to observe in Fig 
11 (B) that the image impedance 
terminals 1-2 is that of a Pi for all 
values of m. However, the image imped 
ince at terminals 3-4 is that of an 7 
lerived T (Z;7_) and depends upon the 
value of m. It may face either a load or 
another section having an image impe 
ance Zjrm. The configurations of low 
and high-pass constant-k and m-derived 
half sections are shown in Chart | 


Design Example 


A typical design example follows to 
illustrate the application of the m for 
mulas. Assume it is desired to improve 

-12°PM the insertion loss characteristics and 
HIGH FIDELITY — 1 .M. : 
matching properties of the low rgnes I 
I { XY M4 1 50 filter designed at the beginning of this 
eb E article, by adding a half section of 1- 
' ‘ . derived configuration. If 1 s chose as 
[ his 12-in. high fidelity unit has a twin-curvilinear dia- SPECIFICATION 0.6. the filter will cut off very sharpl 
phragm (British patent No. 451754). A carefully designed mag- i ein aaeg yontnteesy ovr 
. quency Coverage a frequency 25 per cent above idealiz 
net assembly using anisotropic material provides a total flux of 40/15,000 ¢.p.s. om ee 
158,000 maxwells on a 1j-in. pole. The back centering device . cut-off, in case at 198.75 cps. It is 
. Overall Diameter ot } : " } 
is a dustproof bakelised linen disk with concentric corrugations. 12 in.-31.3 ems important that the image impedances be 
The combination of these features gives this precision-built in- Overall Depth the same at the junctions of all sections 
strument an oustandingly wide coverage from 40 to 15,000 6 in.-17.6 ems. The filter sections and the complete filter 
c.p.s. free from bass modulation effects. An ideal high fidelity Pandementel Resonance are shown in Fig. 12 
reproducer for the record enthusiast and the connoisseur of 55 ¢.p.s. sa . a 
wide range musical reproduction, it gives exceptionally fine On occasion it is more econot 


‘ ven Coil 7 pg . 
transient and frequency response. 134 in.-4.4 ¢ employ a Pi type constant-k sectior 


Voice Col Impedance the present case, for example, it is 


U. S. NATIONAL SALES 15 ohms at 400 c.p.s. ible to reduce by one the number of 
WILLGOLD ELECTRONICS SALES CORP. Maximum Power Cap. wena: sot 


15 Watts Peak A.C. ducters required. Such a design de 
Flux t Density mands shunt m-derived sections as ter 
New England Office Chicago Office 4,000 gauss 
Harold A. Chamberlin Harry Halinton Co Net Weight SeigeeDr : EA et Pot 
31 Milk St., Boston 9, Mass 2 N. Mich. Ave., Chicag 11 12 tbs 13, ozs image impedances at the junctions of the 

7 . learl: 
Pacific Coast Office Canadian Office $810 half sections. This is shown clearly 
Perimuth-Colman G Associates, Inc C. Simmends & Sons, Ltd temicieets Rivelling Fig. 13 
1335 Flower St., Los Angeles, Calif O00 Merton St., Toronto 12, Can Enamel y : 


350 Fifth Avenue, New York, N. Y 


minations in order to produce the proper 


Manuf re 4 subsequent article will present 
anufactured by further applications of these simplifica 


GOODMANS INDUSTRIES LIMITED | tions to the design of crossover networks 
WEMBLEY MIDDLESEX ENGLAND| and to band-pass filters. 
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LOUDSPEAKER DAMPING 


[from page 23 

1 narrow frequency range involving the 
resonant frequency of the unit 

Ihe compliance C, represents that of 


the suspension, both of the rim of the 
cone and of the center spider. It is apt 
to be nonlinear, particularly for large 
but 
for moderate and small amplitudes of 


excursions, is reasonably constant 
vibration 

that of the 
the air set 
rhe latter is 
particularly variable with frequency, but 
the 


quency at which resonance occurs, par- 


factors 
and that 
in motion by the cone, R, 


rhe resistive are 


suspension R, of 


is usually very small at low fre- 


ticularly if the speaker unit is tested by 
a flat baffle. Values 


for several sizes of cones are given by 


itself, or at most in 


Olson.? 
From Fig. 1, 


(R,+ R,) +jo(M, 


it is apparent that 
M,) 


+1 joc, (2) 


, 
“oom 


Substituting this in Eq. (1), we obtain 


7 
“me 


(Bl)? x 10°° 


(R,+R,) +j0(M M,)+1/jaC, 
(3) 


the and denomi 


of Eq. (3) 


If we divide 
of the 
x 1i-? 


numerator 


nator right side by 


(Bl) we obtain 


+M,) 
(Bl)? x 10-* 
1 
joC,( Bl)* x 10-° 
(4) 
Let 
(R,+R,)/( Bl)? x 10° = Gy, 
(M,+M,)/(Bl)? x 10° =¢ 
C,( Bl)? x 10° 


I 
ae 


and Le 


where 
Rime is the motional resistance 
corresponding to the mechan- 
ical damping R, and R,, 
Cme is the motional capacitance 
corresponding to M, and M,, 
and 
Lime is the motional inductance 
corresponding to C, 
In short, we shall assume that the me- 
chanical resistance appears as an elec- 
oie : 
me = 1/Rme; the me- 
chanical compliance appears as an elec- 
trical inductance; and the mechanical 
mass appears electrical capaci- 


tricai conductance G 


as an 
1H. F. Olson, “Elements of Acoustical 
Engineering,” p. 126. D. Van Nostrand Co., 
New York. 
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tance he latter transformation has 
been known for a long time in the power 
field; years ago oscillating synchronous 
motors were used in Europe as electrical 
capacitors, since a relatively small arma 
ture mass appeared as a surprisingly 
large electrical capacitance 

If we substitute Eq 


(5) in Eq. (4) 


we obtain 


Z 


me 


pw 


(1/Rime) + met (1/joL,,,) 


(6) 
The quantities on the right side repre- 
1 I 


sent a resistance, and in 


ductance in parallel, since the parallel 


capacitance, 


MODEL RJ-20A FM-AM TUNER 


@ Armstrong FM circuit; 20 db quieting 
with 6% microvolts @ Separate r.f. and 
if. on both bands @ AFC on FM with 
ON/OFF switch @® AM bandwidth selec- 
tion, 9 kc. and 4 kc. @ Drift-compensated 
@ FM audio 15-15,000 cycles *+1% db. 
@ 20 db treble and bass boost © self- 
contained power supply. 


MODEL RJ-12B FM-AM TUNER 


@ Armstrong FM circuit; 20 db quieting 
with less than 10 microvolts @ Separate 
r4. and if. on both bands © AFC on FM 
with ON/OFF switch © Drift-compensated 
@ FM audio 15-15,000 cycles +1% db 
@ AM audio 20-6600 cycles +3 db 
@ Triple-tuned if. 


MODEL 
RV-10A 


impedance is equal to the reciprocal ot 


the sum of the reciprocals of the indi 
vidual impedances 

Hence we finally arrive at the conclu 
sion that the mechanical characteristics 
of the loudspeaker at the lower frequen 
cies appear at the electrical terminals of 
the voice coil as shown in Fig. 2. Here 


Ry 


the voice coil; the electrical (clamped) 


represents the electrical resistance of 
inductance of the voice coil can be dis 
regarded at the lower audio frequencies 

The mechanical characteristics of the 
speaker appear as a parallel resonant cir 
cuit shunted by a certain amount of re 
constitute the motional 
of the speaker, and the 


these 


impedance Z 


sistance ; 


me 


For custom installations, audio engi- 
neers know they must please the most 
severe judge of high-fidelity — the serious 
music listener. These engineers know. too, 
that only the best engineering resources 
can produce such gratifying performance. 


. . . And that is why leading audio en- 
gineers choose from these BROWNING 
models for their exacting custom in- 
stallations. 
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P with ON/OFF switch @ 2-stage 
cascade limiter © Tuned r.f. stage ©@ Drift- 
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Learn the full specifications for Browning 
high-fidelity write for complete per- 
formance curves and data on these 
models. 


| tn Conade, address: 
bdeasurements Engineering Lid. 
Arnprior, Ontario. 
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PROCTOR SOUNDEX PLAYBACK UNIT 
Floating Disc Drive Multi-speed Turn- 
table. 20 to 120 R.P.M. Instantly shifts 
to 33 1/3-45-78 R.P.M. Eliminates speed 
variations. 16” turntable 


Turntable $159.50 Net 


NEW SOUNDEX PICKUP ARM 

Interchangeable cartridge carriers. |nstant 
substitution of standard or microgroove 
cartridges. Self-contained stylus pressure 
scale. Precise pressure adjustment in 


grams $38.60 Net 


1527 CHESTNUT ST., 


language, anywhere in the 
world, it's UNIVERSITY 
for top acoustic reproduc- 
tion for every indoor and 
outdoor installation! UN 
VERSITY “progressive engi 
neering’ works constantly to meet the 
new needs of sound casting techniques 
as they develop. Thus, UNIVERSITY 
loudspeakers keep in step with the 
times through design by farsighted ex 
perts, plus field -tested performance 


that means trouble-free operation 


You need the 


TECHNILOG 


Get your free copy! The 
new 1951 Technica! Cot 
clog for sound techn 
cions, installation eng 
neers, and service person 
nel. Write for your copy 
now — address Desk 30 
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WHITE PLAINS, N. Y. ( 





ADQUARTERS 
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PT6-JA Recorder G Amplifier 
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¢ # all types of or 


repr 
grar 
Highest 


materia 
Quai 


t 
Complete system 


10 
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DEMONSTRATION SYSTEMS 
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AT OUR SHOWROOMS 


SOUND G&G RECORDING COMPANY 


PHILA. 2, PA. 


COAXIAL 
SPEAKER 


system 
contained 
attenuator 

response 4° 
watts. Highest qualit, 

eparate Alr 

NIVERSITY 

magnet 


RI. 6-8388 


nstruction 
tweeter 
shape 
cone 


Watts output 


s from $548.00 


total electrical impedance Z, is Z,,, plus 
R, 

We can now analyze the behavior of 
the speaker from its electri 
impedance characteristics. Thus as 


Fig 


resonance 


1 indicated a certain frequency of 


so does Fig. 2 


indicate this 


fact. Since the two circuits are « 


lent, they must have the same re 
frequency. This can be readily shown 
Thus, from Eq. (5) 

(M. 

( Bl)? x 

= (M,+M,)C, 


Lime Cme=C, (BL)? x 10-9 


that is, the electrical LC product equals 
MC 


therefore represents the 


the mechanical product; either 


same resonant 


frequency 
It will be of interest to compare the 
‘havior of the electrical circuit of Fig 
2. For example, at the resonant fre- 


juency of the loudspeaker, namely 


the mechanical current or velocity v is 


a maximum, and is in phase with the 


force F, Fig. 1 
This in turn means that the electrical 


c.e.m.f. will be a maximum and in phase 


opposition with the force F, which in 


turn is in phase with the current in the 
" 
| ro 


voice coil. Hence this c.e.m.f. will | 


duce an in-phase or resistive reaction 


the generator will view the voice coil as 


having increased in impedance, and that 


this increased impedance is resistive in 


nature 
Now refer to Fig. 2. At the frequency 


of resonance , and Gain 


open circuit shunting Ry, 


electrical impedance is 


Z,= Reet Rine 


and is a maximum. Furthermore, if the 


mechanical resistance (R,+R,) is 


small, v will be a maximum, as will also 


be the c.e.m.f., whereupon the electrical 


source will see a high resistive impe 


lance R,,,. This checks the inverse re 
1 


lation between F 


Rme and (R,+R,) given 


in Eq. (5); 


| when (R,+R,) is small 
Rme appears large since (R,+R,) ap- 
pears in the denominator of the expres 
sion for Rm, in Eq. (5). 


To be concluded in the April sssue 
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PICKUP and TONE ARM 


fre 
record material; m,’, the the 
pickup armature referred to the stylus 
tip; Pia the resistance of the rubber 
bearings referred to the stylus tip; C,’, 


mass Ol 


the combined compliance of the center- 
ing spring and rubber bearings, referred 
to the stylus tip; m,, the total mass as- 
sociated with the pickup body 
Stiffening the arm without appreci- 
ably increasing the mass will raise the 
amplitude 
the 


accom 


reduce the 
+} 


frequency and 


quite rapidly without impairing 
tracking properties. This 


plished in the second 


was 


model shown in 


Fig. 9. The arm is a tapered rectangular 


box section of .062 in. aluminum alloy 


The response frequency characteristic of 


this arm is shown in curve 1 in Fig. 10 


Box sections were used for the original 


experimental arms because of the rela- 


tively high  stiffness-to-mass ratios 


which can be obtained 


lend 


manutacture 


Box sections do not, however 


themselves readily to easy 


nor to shapes of pleasing appearance, 
and for these reasons experiments were 
structure of 


continued with a channel 


fairly large section. The general shape 
as that shown 
in Fig. 9 and the wall thicknesses tried 
were 1/8 and 3/32 in 
hown in curves 

The final 
shortening the original arm length ‘of 
16.7 in 


of the arm was the same 


The results are 
2 and 3 in Fig. 10. 
design was obtained by 
to an effective length of 12 in. 
The maximum tracking error increased 
to about 4 deg—not enough to be serious 
-and at the same time the arm length 
becomes such as to facilitate greatly its 
use with existing turntables 


The final design of the 
mounting is shown in Fig. 11 


and 
Overall 
playing performance ‘with standard test 
records and the recommended filters is 
shown in Fig. 12. 

Playing tests have shown that this 
pickup and arm will track eccentric rec 
ords and wavy start 
grooves with stylus forces of 12 grams 


arm 


records with 
for the.2.5-mil stylus and 8 grams for 
the 1-mil stylus tests 


yield results which are low to the point 
hl 


Intermodulation 


e to determine ac- 
curately whether the distortion is in the 
record or the pickup 

In conclusion, the 


where it is not possib 


wish to 
acknowledge the extensive contributions 
of H. E. Roys, E. Masterson, and L. W. 
Ferber of the Engineering Department, 
RCA-Victor Division. 


authors 
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drugs in what is, in the 


losing battle 

Upon receipt of this preliminary informa 
tion, I contacted a correspondent on the 
West Coast for further information. Old 
blade’s” financial impoverishment 
was nothing new; he had the knack of go 
ing through large quantities of money with 
the ease of a fancy lawn mower doing a job 
on spring grass. The difference in his case 
was simply the fact that no effort was re- 
quired in mowing. His a power-built 


final analysis, a 


“razor 


was 
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Duotone quality 
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finest sound repro- 
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ultimate in home 
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finest performance 
on any tape re- 
corder, use Duo- 
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Wheel 
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Low Friction— 


High Output— 
Minimum Back- 


ob. My I A. correspondent reported that 
Russell was working in pictures, seemed 
content and was apparently making an ade- 
quate living. The other details were identical 
with what has already been reported. Sx 
what! The behavior of jazz men is nothing 
It is commonplace to refer to their life 
in the romantic terms of a school girl 


new 


novelist 
“Jacko came into the room, swaying from 
too many shots of Old Cat. His bloodshot 
eyes leered at Mamie and, with a cynical 
laugh, he picked up his horn, played a few 
bars of Body and Soul and dropped dead 
in front of the picture of the great man 
‘Ole Spitball’.” 
Here is the neat little sentimental tradi- 
tion of Beiderbecke, Jammy Jones and the 
| tragic jazz myth 


coterie of the 


MOW- famoud 
NUE 


* Low Inertia Plastic 


—INA 
RECORDING 
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FOR EVERY 
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standard and special tapes, call or write for illustrated 


catalog. 
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Accessories 


1951 


CLCIPRR AVS AVC 














We manufacture Metal Housings for every pur- 
pose — from a small receiver to a deluxe broad- 
cast transmitter. And the cost is low! 

Because we specialize in the Elec- 
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not just a sheet metal 


“(PRR-GETR 


PRODUCTS CORPORATION 
3262 — 49th ST., LONG ISLAND CITY 3, N. Y. 


Export Dept.: Rocke International Corp. 


WRITE FOR CATALOG ! 13 East 40 Street, New York 16, N. Y. 


PRECISION ELECTRONICS PRESENTS 


the GROMMES_CUSTOM AMPLIFIERS 



































Designed by Sound Engineers 
for CRITICAL MUSIC LOVERS 


@ For those who want the best 
* Response 10 to 100,000 CPS 
(20.1DB 10 to 50,000 CPS). 
© Passes square waves 20 t010,000CPS 
® -stal distortion 0.2% or less at 
20 wotts. 
* Peak power 50 wotts. 
© 25 DB feedback; Damping factor.11. 
200PG List $225.00 


Out-performs larger amplifiers. 
Response t1DB 20 to 20,000 CPS 


Total distortion 1.57% or less at 10 watts. 


Peak power 20 watts. low! Available 


10 DB feedback . 
‘ fanstiehl 
50 PG List $73.50] with P 


pre amps....- 
Both models feature the eed cir- 
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bass and treble controls, hum inaudible. Free technical bulletin. 


PRECISION ELECTRONICS, INC. 


641-43 MILWAUKEE AVENUE CHICAGO 22, ILLINOIS 


wrapped up in the cloying, hot-breath moar 
of a stupid lie. When we make heroes out 
of our bad boys, we always mark them witl 
the stigma of a bad habit, be it alcohol, a 
sappointing love affair, or the myriad of 
unfortunate and pathetic characteristics that 
uur comic book intellectuals accord the 
jazz musician”. Up to ten years ago, tl 
izic flaw might get by because too 
fitted into the pattern. But the 
ragedy of the moment has nothing what 
to do with Russell’s physical condi 
yw his purported mental breakdown 
The tragedy hinges around the words 
working in pictures.” 
Excuse me for not being fashionable and 
laming all the horrors of our civilization 
on “dat ole demon Hollywood.” The motion 
picture industry needs musicians and pays 
em according to scale. This is a legitimate 
way of making a living and does not, in 
tself, produce the disastrous emotional dis 
tress that is characteristic in the treatment 
the “Hollywood Tragedy.” But when a 
an of the stature of Russell is not d 
iting his time to his rightful work, and by 
t doing so pointing up the slow decrease 
if that work, it is time for some careful soul 
searching. I don’t want to make too much of 
* eng 


1 case out of the Russell episode ; listening 


to Pee Wee r the past five years, I came 
Vay Au th 


sad conclusion 
pretty mu finished. He 
unded had; he played in a haze in 
only small snatches of his earlier brilliance 
reached the surface. He belonged and still 
belongs to the great fraternity that made out 
of the chaotic piecework of early jazz a 
rong and noble structure. For this alone 
e deserves everything from th 
espect to the most superficial fo 
But, let’s switch cases for a mor 
s reviews include a large 
purporting to present great ja 
at jazz men. They are tired, ignobl 
specimens which are marked only by the 
sedative content of the stuff being played 
and the mood in which it is being spewed 
forth. When a man of the stature of Sidney 
Bechet is accused of being dull and plodding 
the world has come to an end and i 
to find out why. When Red Norvo 
imaginative and productive vibes mat 
to the rutty mire of stylized and 
cated “ when Art Hodes 
Stacey play as uninspired a 
blather characterizes the recent 
cordings, or when Teddy Wilson takes ir 
the shekels after the sloppy and moribund 
performances presented daily on a small 
radio station, we think it is about time to 
give up jazz and take up knitting 
Speak to any of the big people; ask them 
how they feel about the business. Theér 
answers are as honest and legitimate as a 
chocolate cigarette. Some of them are mak 
ing very big money (which they can use 
and which gives them a well fed feeling 
thrice daily) ; they give you a lot of opti 
mistic malarky until the fifth drink and 
then they are likely to borrow a shoulder 
and cry their commercial heads off. At this 
point, they don’t give a hoot for all our 
fancy, sophisticated recording techniques 
and they don't care about the whole plethora 
of technical arguments which justify what 
has been done to music and to the peopl 
who want to listen to it. Ten thousand 
microphones will never improve the quality 
the stuff that is being fed into them 
diamond stylus may save the record 
supply a good response curve; it will 
never cover up the absence of value in the 
sinewy grooves 
Several weeks ago, I received a letter 
from a reader in the middle-west who took 
issue with my defense of live music versus 
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canned music and suggested the following 4 
hypothetical case (which he freely admits | G d A aa 0 KUT T t b/ 
is avebehie out of the question). He sug- How 00 re saa sas urn a es . 
gests the possibility of the perfect recording 
and the perfect “play back” mechanism. By 
perfect, I assume he means a completely 
faithful reproduction of the recorded per- 
formance. According to this faithful reader, 
there would then be no distinction whatso- 
ever between live and canned music. His 
argument continues that even if perfection 
itself is impossible, we can approximate the 
perfect to such an extent that the difference 
between the two would be negligible. Since 
recording allows for a greater flexibility in 
terms of listener possibilities, placing jazz 
within the range of everybody, no matter 
what geographical location and what eco- 
nomic status, in the interest of the public 
at large we should push the recording in- 
dustry and the radio industry as worthwhile 
replacements for the live thing. He also 
suggests that because of the present sophisti- 7 
cation in taping techniques, we should play th A | 
ball with the radio stations that have dis- Here s é nswer!: 
continued live programming because of the 
concomitant efficiency involved. The sum At the AUDIO FAIR in New York City, the following leaders in the 
total of his argument is give the Sound Equipment industry used REK-O-KUT Turntables to bring out 
listener a break! the best reproduction in demonstrating their own components: 

Give the listener a break, indeed! There 
is no point in repeating previous arguments 





ALTEC LANSING LEONARD RADIO SAT. REVIEW OF LIT 
AUDAK COMPANY RK S y . STEPHENS MFG. CORP 


which clearly indicate that the listener is BELL SOUND SYSTEMS me. CASS SUN RADIO & ELECTRONICS 
not getting a break. We needn't point out ELECTRONIC WORKSHOP MPANY TETRAD CORP. 

the problems involved in the manufacture of 
the “perfect recording” and the perfect 


HARVEY RADIO CO " TRIAD TRANS. MFG 
HUDSON RADIO & TV REEVES SOUNDCRAFT UNIVERSITY LOUDSPEAKERS 


“play-back” equipment. Nor will we repeat e 9 a py y? pay 
the psychological problems involved in the —nu Sal Radio Parts Distributors, and Audio-Visual 
distinction between live versus canned bad Dealers. Write for Literature. 
listening. Accepting what friend reader hy 
eee we need merely point out that 0 KUT CO 38-01 Queens Boulevard 
1¢ has left out the most important part of . 
the argument the stuf that os are REK- , a Island City 1, N.Y. 
forced to listen t He is goirg on the 
assumption (like many of the wise men in 
this business) that the musician is merely 
a mechanical datum, who either blows, 
beats, strums, or bows an instrument, there 
by producing sounds. He also forgets the 
distinction which has previously been made 
in this column between so-called classical 
called jazz music. While we might 

more or less inclined to accept his 
arguments as being justifiable concern- 
ing classical or scored” music, they 
simply point to an ignorance concerning the free | World’s Largest Stocks 

+ 


conditions behind the making of jazz sounds 


The validity of my arguments are being ELECTRONIC SUPPLIES 
proven day after day by the kind of stuff 212-Pa r 
the jazz musician is playing and recording. g for INDUSTRY ond 


Completely detached from his audience, Buying 
determined by various technical conditions, 
including time and equipment, no longer G id BROADCAST STATIONS 
within the stimulating and exciting arena of viae 
the jazz combat, he merely plays notes. As 
he becomes further and further separated 
from the conditions out of which great 
moments of jazz erupt, he becomes duller ee eae Seen oe 
and duller, finally reaching the stage One Complete Dependable Source ani — 
: a ‘ : ted Radio 
where he approximates a standard an- f e ° | ° 
nouncer reading a standard commercial, or Everything in Electronics Peri ter 
equivalent amounts of sincer an : . 

With equivalent smow Tt f sincerity and Simplify your purchasing—send your consolidated 
personal participation he jazz man be- "pi the sle. complete source for 
comes a typist, copying somebody else’s orders to ALI IED € single, complete source Ic shies Wii iliac 
letter and involving nothing of himself other all Electronic Supplies. Depend on ALLIED for the ‘Spectanze & Crecente 
than the physical work of hitting a key and world’s largest stocks of special tubes, parts, test  Eavipment for Research, 
printing a copy of what he has before him instruments, audio equipment, accessories—com- ee amon 

Even if ~ ee re ord _ a a plete quality lines of electronic supplies. Our and Production Operations 

e CO g becomes abso aly > 7 7 A 
pet 9ot planes ong ‘ yeiee cer Mens expert Industrial supply service saves you time, 
cal of a perfect standard (whatever that is), ft aad Send today f ‘ FREE 
this has nothing whatever to do with the effort and money. sen today for your . 
creative job of making jazz. When jazz left copy of the 1951 ALLiep Catalog the only com- SEND FOR 
the bistro and entered the respectable con- plete, up-to-date guide to Electronic Supplies for 
fines of the private home, the motion pic- Industrial and Broadcast use. FREE 1951 


ture, recording, television and radio studio, 


oe that characterizes it ALLI - D RADIO CORP. FVeela mabe Veet 


Nobody can put the jazz experience on 833 W. Jackson Bivd., Dept. 17-C-1. Chicago 7, ilinois 
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paper. It is a personal thing which requires 

5 complete involvement. All that can be done 

MIDGET CONDENSER MICROPHONE is to create a metaphor which approximates 
the feeling. Try to imagine what would 

happen to your speech, your every day, 

individualistic, personal way of communi 

cating with somebody else, if you could only 


for PRECISION SOUND stand in a room, day after day, and speak 


to an invisible audience. It would become 


MEASUREMENTS or HIGH QUALITY dull, devoid of personal characteristics, and 


self-conscious. It would cease to be a living, 


oe 
© Rugged SOUND RECORDING vital, and personal experience ; good record 


Construction ing techniques and apparatus would only 


. oduce he ry rso 
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@ Unaffected by formance for over 15 years. _ it a woes pe a se hit ek 
Sai heed the only object that makes these thing 
Variations eset Escalate -emeg 
“ worthwhile. As long as the record industry, 
in Humidity This response is flat to within + 3db from 20 to the audio industry, the average listener, and 
12,000cps and to within + 3db from 20 to 15,000 “soa wth lal en ae 
cps with the grill removed. The overload level for the musician himself collaborates in this 
this mode! is approximately 130db vicious circle, great jazz will simply not 
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die from cirrhosis of the liver they di 


Send for full specifications today. Write Dept. 27-2 f malnutrition of the head and heart. No 
matter how much money they make, no 
SWITCHBOARD AND SUPPLY COMPANY matter how satisfied the acceptors of 
mediocrity are with their playing, they die 
) slow death in which all that is left is 
tebliche , a siow death in which all that is lett ts a 


MIDGET CONDENSER MICROPHONE ee ARNIS man blowing into a clarinet manu 
© souTm cic AVENUE + cme facturers of a noise called “jazz,” not the 
creators of a great moment, which is neither 
jazz nor music in general, but the thing in 
life called art 
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aul 10 : : NEW RELEASES 
Jelly Roll Morton 
The Saga of Mr. Jelly Lord, Vol. | 
Circle L 14001 
back, Allan Lomax engi 
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f eo. * \ red 1¢ of the most fantastic recording 
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j c resulted ir l albums pri I 
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: Only available in a_ limited litio th 
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“ I bbing is poor and no attempt was 
made t lean up the acetates, a job justified 
by the content and iorm of this recording 
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responsible should hang his head in s 

especially considering who the culprit is 

With eleven more to go, he should be re 

A compilation of articles reprinted from early issues of AUDIO ENGINEERING, most wares law to treat the material with 

respect it deserves. Jelly Roll must still 

exist in some tangible form somewhere in 

the universe and, characteristically, will not 

lenient with anybody who fails in the 

y of respect which the great man always 
f-—-——————-CUT OUT—MAIL TODAY -—————— his due 

MPS About the 12-inch disc itself anybody 

Book Division, Dept. A9 who maintains an interest in jazz must own 

Radio Magazines, Inc. it. It is both the most fabulous history of 


342 Madison Ave., New York 17,N.Y. me man, a tradition and the history of jazz 


which is on or ever will be on discs. Out 


ame, 


of which are unobtainable 
These articles have been of great interest to readers of AUDIO ENGINEERING over 
the past three years. Assembled in one volume, they comprise the most authoritative 


reference work for the audio hobbyist 


| 

| 

| 

| Sirs: Enclosed is my [ check [] money order for ——— copies of the side of the musical experience, which in- 
| Audio Anthology. cludes definitive versions of “Mr. Jelly 
Lord” and “Tiger Rag,” it is by far the 
| best way to get into the center of the 
| creative movement in which and through 
| 


Name (print carefully) 
Address , . ; ‘ 
City ...... Seteoy . ae se esecces which jazz emerged. Jelly Roll’s constant 

patter, especially the detailed description of 
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IF YOU BUY ON SPECIFICATI 


and tops in value, you'll buy the 
TWIN-TRAX* TAPE RECORDER 


“Choice of Engineers Everywhere" 


Compare the guaranteed specifications 
of a Twin-Trax Tape Recorder with any 
other recorder in any price class. You'll 
find that Twin-Trax gives you more fea- 
tures, better all-around performance and 
more value for your money. 
Complete specifications, performance rat- 
ings and direct factory prices in our 
catalog 5109. Send for it today. 
*Tredemark Reg. 


AMPLIFIER CORP. of AMERICA 





ADDRESS CHANGES— 
Subscribers so AUDIO ENGINEERING 


destination wales 
tional postage. We can 
copies sent to your old residence. Old 
and new addresses MUST be given. 


AUDIO ENGINEERING 
RADIO MAGAZINES, INC. 
342 Madison Ave 
New York 17, N. Y 








Ready NOW 


ULTRASONIC FUNDAMENTALS 


By S. YOUNG WHITE 


The rapid increase in the use of -yry? Cutan 
he last f years makes it natural that well- 
ineer should want to 


anazing id But interest itrasenics is 
confined sound engineer is of still 
greater importance to the industrial engineer fer he 
is the one who will ¥ lize ites uses in his own 
processes 
Elementary in character, ta oe 4y7 
DAMENTALS was written ye 
magazine just for 
th © Lt this field with th 
new i for industry. It 


on of on st 

enormous possibilities 

~y the deuble pur 

pe if ht A. ultraso both sound and 

omnes engineers The list et chapter headings 
ill indicate how it can help you 


CHAPTER HEADLINES 
Too Mech Asdie. Opportunities in Ultrasonics. 
Elements of Ultrasonics. Experimental 
sonics. Coupling Ultrasonic 
Ultrasonics in Liquids. 


cations of Ultrasenies to Biology. 
Industrial Ultrasonics. 


now what they may expect from ultrasonies, how 
- used, how the energy is generated, and the tech- 
niques 0° applying ultrasonic treatment te many pree- 
esses 

ULTRASONIC Pb yy LS is not a big 
book—tt er the entire Geld of ultrasonics 
with hundreds of p of dull ee: But in the 
o- new) an will take you to it, you will get 

rth glimpse into the ar-reaching possi- 

bilities of * new ar 


ULTRASONIC FUNDAMENTALS 


By S. YOUNG WHITE 
36 pages, 40 ill., 82 x 11, paper cover 
$1.75 


Book Division, Dept. A 
RADIO MAGAZINES, INC. 
342 Madison Avenue New York 17, N. Y. 











what is meant to grow up in the ferment 
called New Orleans (one of the most touch- 
ing and magnificent stories in the whole 
history of Jazz), is told in a way which 
leaves no doubt as to what it meant to be a 
jazz man. You will never be able to listen 
to the synthetic blather of today after a 
complete listen to this disc. You gotta get 
it! The whole life blood of 

act comes to life 1 


( despite 


a great creative 
surface noise 
fading and poor cutting 
Red Norvo Trio 
Volume | 
Discovery DL 4005 
in its own way, one of the more 
interesting recent recording from 
the “litthke companies.” Don't misunderstand 
me by no stretch of the imagination 
is it good, It has an air of staleness about 
it which the brilliant virtuosity of Red 
Norvo, Tal Farlow — Charlie Mingus 
can't displace. A little bit about the group, 
first. Red Norvo is, for my money, the 
greatest vibe man we have. Given the right 
conditions, he can outplay and out-think 
anybody in the business. An impeccable 
technique, a broad range of ideas, and a 
genuine excitement when he is working 
with the right group, and playing the right 
material, make him something beyond a 
vibe artist an Outstanding jazz man 
Tal Farlow is a guitarist whom I origi 
nally heard with the Teddie Napoleon trio 
(unfortunately not recorded) and who de 
serves close attention. While fantastic tech 
nically, he lacks the cuteness and banality 
of such so-called wonders as Alvino Rey 
and Les Paul. His single string work and 
his chording are marvelously developed and 
from the cliche’d riffs 
and rur har eristic guitar mat 
Charlie ymmenal bass mat 
tripling mposer. He cat 
get more out ¢ ieldy rat trap than 


almost anybody in Put them all 
what 


Play a 
dull vat stuff in the 


tradition of George Shearing. There is 1 


his is 


ys to come 


he has gott en away 


together and 

nauseating and 
aes l anywhere in this 
12-inch disc; ; t F red, dull 
complex mish 


the set pattern 


one band (reserved for < 


promise. The 
The jacket 
great care 
mate atmos 
ording. This hi 
cess, at the 
ar and vibe overtones 
obscure the intricate 
stuff. Intimacy, yes 
recording must have been a hare 
make, given the character of the group 
Discovery has succeeded to a greater extent 
than characteristic of the general run of the 
mill, Pay attention to Tal Farlow 
quite a guitar man. Now we'd like to 


him on some really decent stuff 


was taken 


liveness, 


} 


Piano Moods 
Jess Stacy 
Columbia CL 6147 
Piano Moods 
Eddie Heywood 
Columbia CL 6157 


} 


[Two more records in the Columbia 


‘Piano Moods” series, which don't live up 
to the previously reviewed. The 
whole bat far, insist on prolonged 
music bridg es between numbers. The bands 
are not separated and it is difficult, to say 
to find the right spots. The idea 
is no good and makes life difficult, once 
more, for the selective listener. The 


— 


the least 


bridges 
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NEW PRECISION INSTRUMENTS 
for YOUR LABORATORY! 


We are AUTHORIZED DEALERS for 
KELLOGG Midget Condenser Microphones 


for Precision 
Sound 
Measurement 
or Recording 


Performance-proved for over 15 years 
Exceptional calibration stability. No desic- 
cator needed Reasonable cost. Prompt 
delivery 

Model A (Sound Pressure Type). Re 
sponse : 60- 10,000 cps +3 db; 100-7,000 
cps +! db. Excellent for coupler measure- 
ment of headphones; overload point above 
140 db. Medel B (Free Field Type). Re- 
sponse: 20-15,000 cps +3 db without 
grill cap; 20-12,000 cps +3 db with grill 
cap. Very good for free field measure- 
iments, finest quality music recording and 
broadcast; overload point about 130 db 
Available uncalibrated or with free field 
Ecalibration 

We're glad to advise you on the applica- 
tion of these excellent microphones. just 
phone or write us 


MINIATURE PREAMPLIFIERS 

for Condenser Microphones 
Model 12: High gain. Operates VTVM 
directly at normal room sound levels. Re 
sponse 15,000 cps +! db. Model 12R: 
Same, with insert resistor for applying 
voltage in series with microphone 
for calibration purposes 
laboratories. Model 14: 
Operates VTVM directly at receiver test 
ing pressures. Response: 5 )00 cps 
+34 db. Model 14R: lay ‘with insert 
resistor for calibration purposes 


audi 
as done én many 


Medium gain 


NEW LOGGERS 
rding in room reverberation 
net propagation stuies 
ume range disc recording 

\ pe, writes 100 at 
times faster than ordinary 
Extreme stability 
utches. Model 124: 
50 db linear scale 
> driving amplifier for 13 0 
rect-writing oscillograph. Model 124W 
but has 60 db linear range. Model 121 


24, but has cathode follower to 


speed level recorder: 
» thermostats 
garithm VTVN itt 


ctifier 


teed 
external circuits, n 


Model 121W: Same, but has 


apc WRITE NOW FOR CATALOG A 


INSTRUMENT COMPANY 
Dept. = 133 W, 14th ST. NEW YORK II, NY. 
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This is our 
GROUP SUBSCRIPTION PLAN 


You and your friends and co-workers 
can now save up to $1.00 on each sub- 
scription to AUDIO ENGINEERING. 
The more men in a Group, the more 
each saves. If you send 6 or more sub- 
scriptions for the U.S.A, and Canada, 
they will cost each subscriber $2.00, 
1/3 less than the price of a regular 
1-year subscription. Present subscrip- 
tions may be d or extended as 
part of a Group. 


AUDIO ENGINEERING is still 


®@ The only publication devoted 
entirely to Audio— 

© Recording 

© Broadcasting equipment 

® Acoustics 

® Home reproduction systems 

® PA systems 

© Psychoacoustics 
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Add $.50 to each Foreign subscription 
ordered 


RADIO MAGAZINES, INC. 
342 Madison Ave., N. Y. 17, N. Y 











44 


are generally foul in all cases. Technically, 
these recordings do not live up to the job 
done on the Ralph Sutton Disc. Piano is 
occasionally completely distorted, percus- 
sion is muted. The spaciousness character- 
istic of the other discs is missing. Jesse 
Stacy, accompanied by George Van Eps on 
guitar, Morty Corb on bass, and Nick 
Fatool, drums, lazes along through a dull 
uninspired session. Numbers such as Lul- 
laby of the Leaves, Under a Blanket of 
Blue and Cherry, all of which Stacy has 
done magnificently on other occasions, are 
pedestrian. The sheer boredom of this 
session is becoming characteristic and points 
the finger again at what happens to a great 
instrumentalist under prevailing conditions. 

eywood has never been, in my estima- 
tion, a top man. He burst into fame with 
the stylized, tricky recording of “Begin the 
Beguine,” and has lingered within a styl- 
istic pattern which is cute, but unproductive 
This job is dull throughout, including a 
so-so job on St. Louis Blues, When Your 
Lover Has Gone, and a bad shot at All the 
Things You Are. Tired, uninspired, lacking 
any vestige of original ideas, the recording 1s 
technically a perfect match of the musical 
deficiencies. This is the age of the cute 
boxer and the cute piano man; Heywood 
and Joe Bushkin are both cuties. Skillful, 
but lacking power and a knockout punch, 
they can be used for background music, 
especially before going to bed. 


Sidney Bechet with Wild Bill Davison 
Blue Note LP 7001 
Sidney Bechet Jazz Classics 
Blue Note BLP 7002 
Hot Jazz at Blue Note 
Art Hodes Hot Five 
Blue Note BLP 7005 


Three LP’s featuring Sidney Bechet and 
practically every other big man in the busi 
ness, including Meade Lux Lewis, Sid Cat 
lett, Max Kaminsky, Pops Foster, Wild Bill 
Davison, Art Hodes, Teddy Bunn, Fred 
Moore and others all dull, tired, banal 
and terribly recorded. Soprano sax isn't 
easy to record, but this is just smeared all 
wer the place. These are all dubs and 
characterize all the worst aspects of the 
process. Balance is awry, surfaces poor, 
range limited to the hollow of a peanut 
shell why bother. Bechet is a genuine 
artist and rarely fails to produce great 
moments, but even the job on “Dear Old 
Southland,” a specialty of the house, gives 
one a beddy-bye feeling. Abe Kaplan and 
Stanley Rosenberg, able mentors of the 
record department at Rabson’s and cogno 
of all kinds of music, shuffled these 
out for me with the despairing look that 
comes from knowing what to expect these 
days. Why review them? To point out and 
point up the argument at the beginning of 
this month’s piece. No matter how goud 
the discs would have been, the musical con 
tent is sorely defficient. A blast, a bang and 
a couple of old hat tricks don’t represent 
a decent session in my book 


scenti 


FOOTNOTE 


To avoid any further « 
generally my 


nfusion, it is not 

single out bad 
recordings for review. The above mediocri- 
ties were cited in connection with the initial 
part of this month's column, and should be 
listened to for an empirical lesson in what’s 
what. The blood bath that would character- 
ize this column if half the records I’m forced 
to listen to each month were reviewed 
would make Nero look like a piker. Next 
month, I'll wash my ears and mouth out 
with soap and begin the long over-due job 
on the “basic pops library.” 


1 tice ¢ 
practice oO 





Research Engineers 
Electrical Engineers 
and Physicists 


The Franklin Institute 
Laboratories for Research 
and Development 


have openings for personnel 
with 0-10 years experience 
Advanced degrees are de- 
sirable in certain of the posi- 
tions. Fields of interest 
covered are: Mathematical 
Analysis of Physical Prob- 
lems, Statistical Theory of 
Communications, Electro- 
magnetic Theory, Servo- 
mechanisms, Electrical Com- 
puting, Advanced and Funda- 
mental Circuit Development, 
Radar and Pulse Circuits, 
Operation of G.C.A. or 
Tracking Radar, Aeronautical 
Radio, Automatic Controls, 
Design and Development of 
Small Mechanical and Elec- 
tro-mechanical Instruments, 
and Electrical Machinery 


Send resume of education 
and experience, salary re- 
quirements and photograph 
to: 


Personnel Department 


THE FRANKLIN INSTITUTE 
Philadelphia 3, Pennsylvania 











SENSATIONAL NEW BOOK 
ELEMENTS of SINGLE and DUAL 
TRACK MAGNETIC TAPE RECORDING 
and 1001 APPLICATIONS 
by A. C. Shaney 
INFORMATIVE! INSTRUCTIVE! INTERESTING! | 


The book that brings you up-to- 
date on tape recording. Com- 
plete history, theory, design ond 
uses. 144 pages of FACTS! 
Order today. Remit with 
order, please. Booklet 
mailed same doy 


AMPLIFIER CORP. of AMERICA 


398-4 Broadway, New York 13, N.Y 
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The ONLY 
truly high-fidelity us 
performance tape recorder 
in the popular price 


field! 


ONCLTLONC 


RECORDER 


() 


“just like 
: e” 
H.. every feature being ther 


of the most expensive 
professional equipment. me for 
console instal- $ {' 00 
lation. Write for ae 


e 
Bulletin #101. USER'S NET COST 





Monufoctured By 
Berlant Associates 
terson Bow 


agi7w 3 


For detailed information on our 
Products and services, write to 


Langevin 


MANUFACTURING CORPORATION 
37 W. 65th St., New York 23, N.’Y 





PosiTIONS OPEN and AVAILABLE 
PERSONNEL may be listed here at no 
charge to industry or to members of 
the Society. For insertion in this col- 
umn, brief announcements should be in 
the hands of the Secretary, Audio En- 
gineering Society, Box F, Oceanside, 
N. Y., before the fifth of the month pre- 
ceding the date of issue. 


% Wanted: Audio Technician, thoroughly 
experienced, to be chief engineer of two 
professional-grade recording studios. Pre- 
fer man not subject to draft. State salary. 
jox 201, AUDIO ENGINEERING 


@ Audio Engineer: No degree needed 
must be able to expeditiously and com- 
pletely design high-grade commercial 
radio amplifiers and associated equip- 
ment for short-run production. Excellent 
opportunity for a stable and conservative 
personality. Small nationally advertised 
Chicago concern. Submit photo with 
personal and professional history in re- 
plying. Box 301, AUDIO ENGINEERING 


@ Laboratory Assistant: Must have fair 
knowledge of audio engineering, be famil- 
iar with laboratory test equipment and 
be able to completely build and test special 
one-or-two-of-a-type amplifiers. Small, 
nationally advertised Chicago concern 
Submit photo with personal and profes- 
sional history in replying. Box 302, 
AUDIO ENGINEERING 





ERRATA . 


The following paragraph was omitted from 
page 21 of the February 1951 issue of “An 
Effective Frequency Rejection Circuit” by 
R. B. Nevin 


If there is any doubt about the noise 
frequency that is being rejected, then ad- 
advancement of RF, right to the Rie end will 
enable identification to be made. R; can, of 
course, be divided into a fixed and a vari- 
able part, and the junction placed at the 
pre-set measured nullpoint, so that over- 
shooting this point cannot then happen. 

Adjustment of RF; affects the signal level 
and if this is not satisfactory for any par- 
ticular application, then the . 








AS EXHIBITED AT THE- 








i 





BENDIX RADIO DIVISION 


AVIATION CORPORATION 


ELECTRONICS ENGINEERS—A! all 
salary and experience levels. 


RESEARCH ON: Antennae, Servo- 
mechanisms, Microwave ccts. and 
other phases of communications 
and navigation equipment. 


PRODUCTION DESIGN OF: Military 
and commerical communications 


and navigation equipment. 


FIELD ENGINEERS — Supervise 
installation and maintenance of 
radio and radar equipment. Factory 
training will be given. Base salaries 
from $4200 to $6900 per year. 
25% bonus for time spent overseas. 
Traveling and living expenses paid 
by Bendix. Insurance plan. 


TEST AND INSPECTION ENGINEERS 
—Practical knowledge of radio, 
radar, or TV manufacturing pro 
cesses. Good knowledge of radio 
fund tal tiol. Base sol- 
aries from $3900 to $5880. 





TECHNICAL WRITERS — Knowledge 
of radar fundamentals or radio re- 
quired. Work closely with engineers 
to gather material for instruction 
and maintenance manuals. Base 


salaries from $3400 to $4300. 


LABORATORY TECHNICIANS — Re 
quire knowledge of radio funda 
mentals and skill in use of measur 
ing instruments and laboratory 
equipment. Previous industrial ex 
perience essential. Salaries from 
$262 to $321 per month. 


BASE SALARIES FOR ALL POSI- 
TIONS LISTED ABOVE ARE SUPPLE- 
MENTED BY UP TO 30% FOR 
REGULARLY SCHEDULED 48 HOUR 
WEEK. 


Housing is no problem in Baltimore. 


Excellent group insurance and 


family hospitalization plan. 


Attractive retirement plan for pro- 
fessional personnel. 


Write for application: 


Engineering Personnel Supervisor 
BENDIX RADIO DIVISION of 
Bendix Aviation Corporation 

Baltimore 4, Marylond 
TOwson 2200 














-— CLASSIFIED — 


10¢ per word per insertion for noncommercial 
advertisements; 25¢ per word for commercial adver- 
tisements. Rates are net, and no discounts will be 
allowed. Copy must be accompanied by remittance in 
full, and must reach the New York office by the first 
ef the month preceding the date of issue. 








FOR SALE. Feed automatic equal 
izer mounting brackets for 128N Presto over 
head. Advance ball for Presto 1-C, 1-D head 
Also other quality reeording equipment, pads 
transformers microphones a camera 
equipment. For details write M toyd, 903 


Salmon Drive, Dallas, Texas 


screws 


Engineer-minor partner position de 
sired in small existing or ted electr 
manufacturing firm 
central I Ss 


years 


CHIEF 
projec nic 
or electro-mechanical en 
gaged in defense activity in 
BS, MS, EEF, Professional Engineer. 6 
development experience Professor 
tox CM-1, AupIoO-ENGINEERING 


College 


Lansing 604B speaker and cross 
network mounted in 3-cu.ft 
month Perfect condition 


AUDIO-ENGINEERIN¢ 


ALTE 
over cabinet 
Used one 
Box CM-2 


$200 


America 
per 


WANTED 
taj 
speed 


One Amplifier Corp. of 
and/or 15 in 


2800C, or ¢ 


recorder, 71 
preferably oncertone tape 
recorder. Not over John A. C. Callan 
3819 Military Road, N. W Washington 15, 
Dt 


sec 


$200 





PROFESSIONAL 
DIRECTORY 








C. J. LeBer 


AUDIO CONSULTANT 


Development, Test, Custom Equipment, 
Complete Laboratory and Shop Facilities 
WEST 


New YORK 


14TH STREET 
NY 











Custom-Built Equipment 


U. S. Recording Co. 


1121 Vermont Ave., Washington 5, D. C 


Lincoln 3-2705 





RICHARD H. DORF 
AUDIO CONSULTANT 


Sound Systems Recording Installations 


Product Design Technical Literature 


Phone 
Schuyler 4-1928 


255 W. 84th Street 
New York 24, N. Y. 
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AES Sections 


Additional Meeting Data 

Cincinnati 

Meets at WSAIT studios. For 
tion, write the secretary, W. E 
1730 Kleemeier St., Cincit 
Cleveland 
Usually the third 
h month; for information 
7 Lynch, 3120 | 
Ohio 


informa- 
Mahoney, 


nati 


Wednesday of 


write t 
135th 


meets 
ear he sec- 


retary, T. E 
Cleveland 20 


ot., 
Rensselaer Polyte 
Meets the 


Sage building 


stitute 

first evening at 

ampus, at 7: 30 
occasionally 


Dr 


p.m 
on the tl 
R. E. WI 
New Y 


he 


urd 
iallo 
rk 
New y 


rk sectior 
meeting 
, 


roadway, betweer 


1 Tuesday 


— 


ors tag Alumni Luncheon, 
mer Min i 


‘Cincinnati Section, 
nnual Spring 

Apr 
adqt 1 rt 


T 

Satur M- y 14 

ety He rs 
‘Dallas Fort ‘Worth Section, LR.E 
e next out LE 


4 will be 
ter play f 1 il instruments 
} > eF t t und electroni 
and ecia r quipment combir 

\ lly the whole 
igricultural, 

and mar 


the cer 


range 
newer I 
the brar 
Dayton Section, together wi 
$ 1 Airborne 
Nati 
ctronics 
, 24 
nge from 


dar and 


Industry Notes-- 


Foo me Meceed Manufacturing Co., Inc., 
) ood, California, and KE. B. Smith 
of New York became associated 
ruary 1 Mr. Smith, 
development of 
, will continue 
1 which will 


ing 


Airborne 


to 


ription industry 

Taternationsl Rectifier Corporation adds 

to lant located at 
AN Angeles 4 
enium recti 
ymypletels 


a second story 
Victoria 
Calif. Firm manufa 
fiers and photocells 
tir-conditioned plant 
Newcomb Audio Products, Holiywood, 
innounces§ the ippointment rf Art Cert 
Cc iufacturer’s representative 
litan New York Territory 
rep’s which now in 
rn Pennsylvania, Washing- 
land, New Jer 


6809 8S 


& o as ma 
in the Metrop« 
| widening 
cludes Easte 
ton, DA Delaware, Mary 


coverage 


AU 


FOR ALL TAPE 


RECORDERS 


AGNERASER 


The Perfect Bulk Tape Eraser 
Provides complete 100% tape erasure on 
the reel — without rewinding. Portable, light 
weight, fast, easily operated. Guaranteed to 
erase tape 3 to 6 db. quieter than unused 
tape! Also demagnetizes record and erase 
heads. Size: 4" Diameter; 2" High. Weight 
3 Ibs. Operates from any AC outlet. 

Net Price $18.00 (includes 8 ft. line cord ond plug) 
Order direct from factory, or send for descriptive circulars 


AMPLIFIER CORP. of AMERICA 


398 Broadway New York 13, N. Y 


*Trademark Reg 





Audio Fair 
REGISTRATION LIST 
Only 50 copies of complete 

Audio Fair - 1950 Registration 
available for non-exhibitors 
$35.00 prepaid 


AUDIO FAIR 342 Madison Ave., New York 17, N.Y 
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Ce ee 
Hollywood Sound Institute, Inc 
1040-A North Kenmore, Mellywood 27, Calif 
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Y OUR 1950 BOUND VOL- 
UME is ready 
You will like 
the convenience 
the 


the 


permanence 
handsomeness 
the wearability 


of the 


AUDIO ENGINEERING 
1950 Bound Volume 
Order now—Limited Supply 
$8.95 


Radio Magazines, Inc. 


342 Madison Ave., N. Y. 17, N. Y. 
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BARKER 
SOUND 
UNITS 
TELL 
THE 
TRUTH 


The 
which corrects all 


ideal loudspeaker is probably one 
defects from 
stage 


sound 


preced 


studio microphone to sutput 


and delivers perfectly nstituted 


to the listener's ear 
We 


fact 


have not 


we doubt 


reached yet. In 
But we do 
close indeed 
input they 
t farther than most 


that far 
f we ever sha 
know that our units get very 
to telling the truth about 
receive. And that a 
speakers go, for very g 


the 


1 reasons 


Many hundreds of our 
the ever fresh joy 
and artists sound 
preciate ciean 
full frequency 


frier 


is now enjoy 
f hearing favorite music 
NATURAL can af 


clear cut 


and 
jeta transients 
range without break or 
of texture 
tell 
with built-ir ross < t 


change Some f them in your 


ountry us we have ir ur dual drive 


and our graded 


compliance cone a mbination which beats 


all, even at many mes its price, which is 


according to magnet size 


Why not write for now? 


Jetails 


BARKER NATURAL SOUND REPRODUCERS 
BCM /AADU, LONDON, W.C. 1, ENCLAND 











e e 
eo NEWCOMB SOUND ‘5 BETTER , 


Manufacturers of public address, mobile, 
Phonograph, musicol instrument and wired 
ae eed * Portable systems ¢ Port- 
le phonographs ond radios © Transcription 
pT © Rack and pane! equipment. 
Write today! Circle items of interest and 
indicate whether you ore a Dealer, Parts 
Jobber or Sound Specialist. 


NEWCOMB AUDIO PRODUCTS Co. 
DEPT. T, 6824 LEXINGTON AVE. 
HOLLYWOOD 38, CALIFORNIA . 
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sey, and all of New York State and Long 
Island 

Permofiux Corporation, 
Ave., Chicago, has just 
Schoonmaker Co., (11 
Dallas, Texas, as their 
resentative covering territory of 
kansas, Louisiana, Mississippi, Oklahoma, 
and Texas. New rep will promote sale of 
the famous Permofiux Royal line of 
speakers as well as head sets and other 
electronic equipment 
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Cedar Springs 
jobber sales 
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SERVICEMEN 
THE LAST WORD IN 
TV 'TENNA INSTALLATIONS 


TV-ANTENNA 
INSTALLATIONS 


A fact-filled, pocket size reference manvol 
edited by outstanding authorities. Packed 
with vital information on all types of 
antennas, Helpful Hir's, Do's and Don'ts, 
Dimension Guide, Channel Frequencies, 
Proper Feed Methods and many other 
subjects. 


LIMITED QUANTITY 


PUBLICATION PRICE 50c. AVAIL- 
ABLE WITHOUT OBLIGATION 
1F YOU WRITE IMMEDIATELY. 


s=MAIL THIS COUPON TODAY= 
SNYDER MFG. CO., dept. 8 
22nd & Ontarie Sts., Phila. 40, Pa. 


Please send free copy of TV "TENNA TIPS 
Nome 
Address 
City 


Zone State 
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PRICE ALTERATION IN THE 
HARTLEY- TURNER 215 SPEAKER 


Diminishing supplies of steel strip in 
Britain have now got into the black market, 
and we don’t buy there. We have, there- 
fore, changed the cone cradle of the 215 to 
an aluminum cas*:ng. This costs us more, 
there is more machining, and all our other 
raw materials have skied. The inevitable 
consequence is that the 215 will now cost 
you $48.00 (plus 15% duty at your end) 
We are sorry about this, but as very many 
people have told us that the 215 gives a 
better performance than many American 
speakers at three times the price, we hope 
that this modest increase will not put you 
off 

We are not calling it the 216 because 
there is no change in performance, It is 
still the 215, now the favourite among 
American connoisseurs, but it is a better- 
looking 215, and a more robust 215. Also, 
the non-magnetic cone cradle means some 
increase in flux density, so it is more sensi- 
tive. All this and Heaven, too, for only 
$48.00 (plus that darned import duty). 
Speakeasy prices pro rata. 

And what is a 215? A recent British 
customer says this: ‘Yesterday | took de- 
livery of my first H-T speaker. What did 
| find in the box? Rather a large magnet 
for the chassis size, an iron frame, and a 
most unusual cone arrangement. Being my- 
self a manufacturer, | was impressed with 
the finish and accuracy of the unit. 

“*By the time | had screwed this into my 
cabinet, the orchestra at the Albert Hall 
was tuning up for the Promenade Concert 
Before the concert started, | was more than 
satisfied with my new reproducer. Candidly 
| heard top | had never heard before. A 
music stand was shifted a little, and the 
impression was that a steel strip was moved 
within my lounge. Within a few minutes, 
very quietly, a man ran off a few notes on 
an oboe just behind my chair. He definitely 
had a real oboe in the room with me 

“Then the concert. This is quite beyond 
description. The timps were just perfect 
not too heavy, but they were there.. The 
slight adjustments to their pitch were all 
sO apparent. The flutes and French horns 
were just magnificent. No other word will 
do. And then, finally, the applause. The 
whole thing was something quite new to me 
after having searched for quality for a num- 
ber of years. 

“Yes. Several whole £'s for just a mag- 
net, a steel pressing, and a curious cone 
assembly, but the research that was also 
packed into that carton is something which 
| shall never know about. It is, however, 
NOT a speaker. It is surely a reproducer. 
It is a very beautiful musical instrument 
It is a human voice. It is a really amazing 
achievement.” 

One subscriber to our technical data ser- 
vice said he had had more useful informa- 
tion for his dollar than a year’s subscription 
to several technical journals (but not A.E., 
we hope). Send your dollar bill today for 
“New Notes’’ and a regular mailing of 
technical literature. 


H. A. HARTLEY, CO., Ltd., 
152, Hammersmith Road 
London W. 6, England 
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PARTRIDGE 


THE AUDIO TRANSFORMERS 
that pass all tests 


= no less than 
test, has proved Partridge Audio Trans- 
formers to be the most efficient and reliable 
in the world. 


% WILLIAMSON) Output TRANS- 
FORMERS, of which there is no U. § 
equivalent (vide “Audio Engineering” Nov 
1949) built to the original specification, 
comes to you for $21.00, mail and insurance 
paid 


%& PARTRIDGE CFB 20 Wart output 
type, accepted as without rival. Series leak- 
age induct. 10 m.H; primary shunt induct 
130 H, with ‘C’ core construction and 
hermetically sealed—to you for $30.00, 
mail and insurance paid. 


© 
Fullest data, including square wave tests, dis- 
tortion curves etc., together with list of U. § 
stockists rushed Air Etait to you. 


JUDGE FOR YOURSELF 
at the 

RADIO ENGINEERING SHOW, N. Y. 

(STAND 263) March 19th-23rd 1951 

Our full range is being shown. 

NOTE: We despatch by insured mai! per 
return upon receipt of your ordinary dollar 
check 
jobbers are invited to handle the trans- 
‘iormer that the States is eager te buy— 
remember, immediate delivery from large 
stocks in New York! 
PARTRIDGE TRANSFORMERS LTD. 
ROEBUCK ROAD, TOLWORTH SURREY, ENGLAND 








no other 
tapie reeorder 


fo 40,000 cps at 30 inches 
per second tape speed 
& 


fo 15,000 eps holf-track at 
7% inches per second tape 
speed 


AMPEX ELECTRIC CORPORATION 


San Carlos, California 


BING CROSBY ENTERPRISES, INC., Hollywood 
AUDIO-VIDEO PRODUCTS CORP.,New York City 
GRAYBAR ELECTRIC CO.,All Principal Cities 
TERMINAL RADIO CORP., New York City 


SOLD BY... 
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Type 
736-A 
WAVE ANALYZER 
$1075.00 


This Heterodyne-Type V-T Voltmeter has an 
Input Voltage Range of 1,000,000 to 1 


This wave analyzer offers the simplest, most accu- 
rate and most direct method of measuring the 
amplitude and frequency of the components of any 
complex electrical waveform. 
It is ideally suited to measurements of distortion 
components in: 
* Audio-Frequency Equipment 
Broadcast Transmitters 
Broadcast Receivers 
Telephone Systems 
Public Address Equipment 
Hearing Aids * Amplifiers 
Oscillators * Vacuum-Tube Circuits 


For complete information write 


Essentially it is a heterodyne-type vacuum-tube 
voltmeter with a highly-selective i-f filter using 
three quartz bars. At only 60 cycles from resonance 
the attenuation is down by 75 db, yet tuning is very 
easy as it has a 4-cycle flattop characteristic at 
resonance. Standards for both voltage and frequency 
are built into the instrument and can be used to 
check its calibration at any time. 

The input impedance is constant at 1 megohm; a 
built-in 100,000-ohm potentiometer is provided 
for use where absolute voltage levels need not 
be measured. 


us, without obligation. 


GENERAL RADIO COMPANY seuez:SQ 


90 West St., New York 6 920 S. Michigan Ave., Chicago 5 1000 N. Seward St., Los Angeles 38 




















ULTRA COMPACT UNITS...OUNCER UNITS 


UTC Ultra compact audio units are small and light in weight, ideally suited to remote amplifier and 
similar compact equipment. High fidelity is obtainable in all individual units, the frequency response 
being + 2 DB from 30 to 20,000 cycles 


True hum balancing coil structure combined with a high conductivity die cast outer case, effects good 
inductive shielding 


Type Secondary List 
_No. Application _Primary impedance Impedance Price 
A-10 Low impedance mike, pickup, 50, 125/150, 200/250, 50 ohms $15.00 
or multiple line to grid 333, 500/600 ohms i 
A-11 Low impedance mike, pickup, 50, 200, 500 50,000 ohms 16.00 
or line to 1 or 2 grids (multiple alloy shields for low hum picku na Ons 
A-12 Low impedance mike, pickup, 50, 125/150, 200/250, 80,000 ohms overa 
or multiple line to grids 333, 500/600 ohms in two sections —__ 15.00 
A-14 Dynamic microphone to one 30 ohms 50,000 ohms overa 
or two grids i in_ two sections __14.00 


15.00 
16.00 
'S___ 60,000 ohms, 2.1 ratio 13.00 
A-17 Single plate t ove 15.00 
8 MA _unbalanc a 
Split primary taco , _ ; na ___ 14.00 
A-19 Single plate to tw d 15,00¢ ) 
MA unbalanced D.C. —¥ 2 t r ui 18.00 
A-24 Single plate to multiple C 


A-25 Single plate to multipl 15 

8MAunpalanced DC Ss 
A-26 Push pull low level plates t 

multiple tine ya 

microphone to 1 or 50. 1 
(| SSS ____ 333. 500/600 

8-30 _Audio choke. 250 hen 5 c henrvs « 10MA 1500 
A-32 Filter choke 60 henrys @ 15M 


UTC OUNCER components represent the acme in compact quality transformers. These units, which weigh 
one ounce, are fully impregnated and sealed in a drawn aluminum housing 7%” diameter unting 
opposite terminal board. High fidelity characteristics are provided, uniform from 40 to 15,000 cycles, 
except for 0-14, 0-15, and units carrying DC which are intended for voice frequencies from 150 to 
4,000 cycles. Maximum level 0 DB 


e 
No. Application Pri. imp. 
0-1 Mike, pickup or line t 50, 200/250 
—— a GE IS 5 rr 
0-2 , pickup or 
, = 
0-3 _ Dynamic mike t 
0-4 Single piate to 
e to grid, D.C. in 
a ————— 
0-7 Plate to 2 grids 
D.C. in Pri 
OUNCER 0 Single plate t 
CASE 0-9 Plate to lin in) 15,000. 
Dia. x 1%” high 0-10 Push pull plates to line 30,000 ohm 
plate to plate 
0-11 Crystal_mike to line 
0-12 Mixine and matching 
0-13 Reactor, 300 Hys 
0-14 50:1 mike or line to 
0-15 10:1 single plate t 


150 VARICK STREET bd NEW YORK 13, N.Y 


EXPORT DIVISION: 13 EAST 40th STREET, NEW YORK 16, NY CABLES: “ARLAB’ 





HIGH FIDELITY....SMALL SIZE.... FROM STOCK 


TYPE A CASE 
1%” x 142" x 2” high 








